Annual Convention to be held in Portland, Maine. 
September 13, 14 and 15, /916. 


Volume 30. SEPTEMBER, 1916. $3.00 a Year. 
Number 3. $1.00 a Number. 


JOURNAL 


OF THE 


New England Water Works 


Association. 


ISSUED QUARTERLY. 


PUBLISHED BY 


THE NEW ENGLAND VVATER VVORKS ASSOCIATION, 


718 Tremont Temple, Boston, Mass. 


Entered = second-class matter September 23, 1903, at the Post Office 
at Boston, Mass., under Act of Congress of March 8, 1879. 


WERK, 1916, by the NEw ENGLAND WATER WORKS ASSOCIATION. 


| 
/ 
j 
| 
ye 
Vas 
= 
| 


OFFICERS 


OF THE 


New England Water Works 


Association 
1916. 


PRESIDENT. 
F. Engr. and Pennichuck Water Works, Nashua, 

iN. 


VICE-PRESIDENTS. 
Cates M. Savi.e, Chief Engr., Bd. Water Commissioners, Hartford, Conn. 
Car.eTON E. Davis, Chief, Bureau of Water, Philadelphia, Pa. 
Samvuet E. Kiixam, Supt. Pipe Lines and Reservoirs, Metropolitan Water 
Works, Boston, Mass. 
R. S. Lea, Civil and Hydraulic Engineer, Montreal, Canada. : 
D. A. HEFFERNAN, Supt. Water Works, Milton, Mass. 
Wituiam W. Brus, Deputy Chief Engr., Bureau of Water Supply, New 
York, N.Y: 
SECRETARY. 
Kent, Civil Engineer, Narragansett Pier, R. I. 
EDITOR. 
Ricuarp K. Hats, Civil Engineer, 85 Water Street, Boston, Mass. 
TREASURER. 
Lewis M. Bancrort, Supt. Water Works, Reading, Mass. 
ADVERTISING AGENT. 
Georce A. Kine, Supt. Water Works, Taunton, Mass. 
ADDITIONAL MEMBERS OF EXECUTIVE COMMITTEE. 
R. C. P. CoacrsHa, Supt. Water Works, New Bedford, Mass. 
Rosert I. Tuomas, Supt. Water Works, Lowell, Mass. 
F. J. Girrorp, Supt. Water Works, Dedham, Mass. 
FINANCE COMMITTEE. 


GeorceE H. Fryneran, Asst. Supt. Water Service, Boston, Mass. 
D. N. Tower, Supt. Water Co., Cohasset, Mass. 
Joun Mayo, Supt. Water Works, Bridgewater, Mass. 


‘THE ASSOCIATION was organized in Boston, Mass., on June 21, 1882, 
with the object of providing its members with means of social inter- 
course and for the exchange of knowledge pertaining to the construction 
and management of water works. From an original membership of only 
TWENTY-SEVEN, its growth has prospered until now it includes the names of 
over 900 men. Its membership is divided into two principal classes, viz.: 
Memsers and Associates. Members are divided into two classes, viz.: 
Resmwent and Non-ReEsipent, —the former comprising those residing 
within the limits of New England, while the latter class includes those residing 
elsewhere. The IN1TIATION fee for the former class is FIvE dollars; for the 
latter, THREE dollars. The annual dues for both classes of Active membership 
are THREE dollars. Associate membership is open to firms or agents of firms 
engaged in dealing in water-works supplies. The initiation fee for Associate 
membership is TEN dollars, and the annual dues FIFTEEN dollars. This 
Association has six regular meetings each year, all of which, except the annual 
convention in September, are held in Boston. 


a 
q 
a] 


; 

: 


Table of Contents. 


PAGE 
Progress of Water Disinfection in Maryland. By Robert 
B. Morse and Harry R. Hall 


Experience with Wood Pipes in New Hampshire. 
Arthur W. Dudley : 


The Proposed Auxiliary Water Supply of Brockton, Mass. 
By Robert Spurr Weston 


Report of Committee on Meter Rates, with discussions at 
meetings of February and March, 1916 


Proceedings: 
Executive Committee: 
August 8, 1916 


; 
=a 
ane 
B 
324 
4 
| 
| 
E 


New England Water Works Association. 


ORGANIZED 1882. 


Vol. XXX. September, 1916. 


No. 3. 


This Association, as a body, is not responsible for the statements or opinions of any of its 
members. 


PROGRESS OF WATER DISINFECTION IN MARYLAND. 


BY ROBERT B. MORSE, CHIEF ENGINEER, AND HARRY R. HALL, 
ASSISTANT CHIEF ENGINEER, MARYLAND STATE DEPARTMENT 
OF HEALTH. 


[Read February 9, 1916.] 


There are eighty-three public water supplies in Maryland, serv- 
ing about 842 500 people, — 62.1 per cent. of the estimated total 
population of 1357 374. Several community systems delivering 
water to small groups of houses, and also institutional supplies, 
are not included in this number. 

The state, through its Board of Health, has had, since 1914, 
strict supervisory control over the design, construction, and opera- 
tion of water systems. No material extensions of, nor alterations 
in, existing systems can be legally made, nor can new supplies be 
installed, unless complete plans and specifications covering the 
proposed work are submitted to the State Board of Health for 
approval and a written permit is granted by that body. More- 
over, when deemed necessary for the public health or welfare, the 
Board may require existing water systems extended or altered, 
and it is empowered to compel the installation of public supplies 
in communities not served. It is the duty of the corporate officers 
to raise the funds necessary for carrying out the work required, 
and they may do this, if they wish, by issuing bonds without 
special legislative enactment and without a referendum vote. 

Broad as is the control of the state over the design and construc- 
tion of water supplies, it is no more liberal than is its authority 
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302 PROGRESS OF WATER DISINFECTION IN MARYLAND. 
over the operation of existing systems, in so far as the public 
health is affected. If the State Board of Health finds that any 
water plant is not properly operated, it may require a change of 
method, and may, when necessary, force the employment of com- 
petent attendants, it even being enabled to attain this end by 
appointing attendants of its own selection, at the cost of the muni- 
cipality or water company owning the plant. Possible arbitrary 
action, however, is precluded by a provision in the law allowing 
appeal to the local county court, before which the Board would 
have to prove the reasonableness of its act. 

Prior to the passage of the law giving the State Board of Health 
such complete power over water supplies, there was no legislation 
which specifically enabled it to compel necessary improvements. 
The laws existing before 1914 merely conferred the right to in- 
vestigate and report upon water systems. There was one provi- 
sion which made it a misdemeanor to pollute sources of water 
supply, and imposed penalties for offenses of this character, but 
there was nothing which actually gave the Board the power to 
force a municipality or water coinpany to provide a safe water 
supply. 

The engineering division of the State Board of Health was 
organized in June, 1912, under a law passed in 1910, which also pro- 
vided for the formation of several other divisions. This act pre- 
scribed general duties of investigation, as mentioned above. The 
early engineering studies indicated plainly the need of complete 
supervisory power over the water supplies of the state, and this 
need was satisfied by the passage of the water supply and sewerage 
act of 1914. 

An effort has been made by the State Board of Health to use its 
power in a judicious manner and not to attempt coercive measures . 
where proper improvements could be brought about in other ways. 
It has not yet been necessary to invoke the full extent of its legal 
power, and in no case has the Board been compelled to appoint 
operating attendants for water supplies which have been improp- 
erly cared for, although in some instances this might well have 
been done. 

In 1912, when the engineering investigations were begun, it was 
found that, in general, knowledge of the condition of the public 
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water supplies in the state was meager. Analyses of the water 
from many of the supplies had been made occasionally, but no 
systematic method of examination had been followed. The Bal- 
timore system was looked after by the city water and health 
departments, and consequently received little or no attention 
from the State Board of Health. 

The state’s investigations commenced to show that many of the 
water systems were badly in need of attention. The surface sup- 
plies were derived from streams fed by watersheds containing 
habitations, in many cases providing numerous sources of con- 
tamination, and, in general, protection was not offered by long 
storage, filtration, or other treatment. Water was usually taken 
from the stream at an intake dam, and passed into a distributing 
reservoir of insufficient capacity to provide a safe period of storage. 
Moreover, water from some of the tubular well systems was found 
to be polluted, because the wells either were of too shallow depth 
and located in the midst of thickly settled districts where sources ‘ 
of pollution were numerous, or were driven in rock containing 
fissures. Some supplies previously considered to be beyond sus- 
picion were found, upon close investigation, to be in a bad condi- 
tion and a menace to the public health. 

In a large number of the instances where supplies were polluted, 
the water was satisfactory from a physical standpoint, there being 
an absence of color, turbidity, and other objectionable characteris- 
tics. This was naturally true in the case of most well and spring 
waters. The water from streams fed by mountain watersheds, 
and from watersheds containing much wooded or uncultivated 
land, was also generally in good physical condition. 

Where water, otherwise acceptable, was found to be in an unsafe 
sanitary condition, filtration did not appear to be necessary or 
even advisable for assuring the proper degree of purity. Expense 
and the improbability of proper operation are two factors which 
would make filtration plants undesirable for many of the small 
systems which abound in Maryland. Consequently, disinfection 
was resorted to wherever it would serve the purpose. There were, 
however, a considerable number of surface supplies derived from 
streams flowing through cultivated country and furnishing a water 
occasionally or persistently turbid. Such supplies as these natu- 
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rally require filtration. Disinfection in connection with filtration 
is general, and is required in all new installations. While the 
writers’ assistants have been able to obtain good results from sev- 
eral filter plants without the addition of disinfectants, the char- 
acter of attention which small works ordinarily receive makes 
their use essential. 

Prior to the establishment of the engineering division of the 
State Board of Health, in 1912, there were only four disinfecting 
plants in operation on water supplies in Maryland. Two of these 
were located on the Gunpowder and Jones Falls systems, of Balti- 
more; and two, owned by the Baltimore County Water and Elec- 
tric Company, were at the Avalon and Herring Run plants which 
serve large sections in Baltimore County near the city. At Ava- 
lon, disinfection was carried on in conjunction with filtration. 
All these installations used hypochlorite of calcium, and at Herring 
Run ozone was employed at times. 

Since 1912, many towns in other parts of Maryland have been 
provided with purification plants, and it is a striking fact that, of 
the 842 565 persons served by public water supplies at the present 
time, 745 149, or 88.4 per cent. (approximately 54.9 per cent. of 
the population of the state), use water which is treated by either 
filtration or disinfection, or both. 

The number of public systems in the state using raw, filtered, or 
disinfected ground and surface water, and the total populations of 
the communities served, are shown by Table 1. 

There are eighty-three public water supplies in Maryland, sixty- 
one of which derive their water from underground sources. The 
population thus served amounts to 102099. The number of con- 
sumers is small in comparison with the number of systems, because 
these supplies, in general, are located in the smaller towns. The 
remaining twenty-two systems take water from surface streams 
and serve a population of 740466. The large population using 
surface water is accounted for by the fact that Baltimore and most 
of the other places of considerable size are thus supplied. Ground 
waters are used by 12.1 per cent. of the people served by public 
systems, and by 7.5 per cent. of the total population of the state. 
The corresponding figures for surface waters are 87.9 and 54.6 per 
cent. 
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Of the ground-water supplies, six are treated, while of the surface 
supplies only seven deliver untreated water, and these to only 
11 601 people. The six plants for purifying ground water serve 
16 284 persons, and communities with a total population of 728 865, 
supplied by fifteen systems, are using treated surface water. 
There are eighteen public supplies with disinfecting plants, and 
three in which the water is filtered but not disinfected. A popu- 
lation of 732 960 is served with disinfected water, 12 189 with water 
filtered only, and 97 416 use raw water. Thus, 54.1 per cent. of 
the total population of Maryland drink disinfected, 54.9 per cent. 
treated, and only 7.2 per cent. raw, water. Of the total number of 
people served by public water systems, 87.0 per cent. use disin- 
fected, 88.4 per cent. treated, and 11.6 per cent. raw, water. 

Not only is the influence of water purification felt by the public 
water supplies, but it has reached to state and private institutions 
as well. There are, as shown by Table 2, six institutions, em- 
bracing a population of 2 352, where the water receives treatment 
of some kind, and in all but one of these it is disinfected. Included 
in this number are a penal institution, a tuberculosis sanatorium - 
and four educational institutions. 


TABLE 2 


CLASSIFICATION OF TREATED INSTITUTIONAL WATER SUPPLIES IN MARYLAND. 


Class. Form of Treatment. No. of Supplies. | ae 
Ground water Disinfected only | 2 652 
Surface water Disinfected only 2 1 100 
Filtered and disinfected 1 350 
Filtered only | 1 250 
All supplies treated | 6 2 352 
Disinfected supplies 5 2 102 


The location and nature of the public water systems and treated 
institutional supplies are shown in Fig. 1. The universal use of 
ground-water sources, and the consequent scarcity of purification 
works, in the section of the state east of Chesapeake Bay, is 
notable. 


. 


dVW SIHL NO NMOKS OSTY SAI Idd NS 


e ANISIC GN 
AINO 


ALINIDLA ALINIDIA 


way 
AAID 4 
in 


matt 40 GNV NOILYD01 
<0 
TUN WT TAL 
> 
\ — O + MAT 
one 
x t > 


fanowunns 


Vv A 


1 


) 
mm) No > 
22 
| 
H 
z 
5 
$< —$ 
Bikt 
4 
| 
' 
/ 
q 
| 5 
| I, 
< 
i 
He 
: 


308 PROGRESS OF WATER DISINFECTION IN MARYLAND. 


Disinfection by means of hypochlorite of calcium or liquid 
chlorine is naturally the most common method practiced, although 
one small mill town uses distilled water, which is the condensed 
exhaust from the steam turbines in the mill, and there is an ozone 
plant which is operated in conjunction with one of the hypochlo- 
rite installations. There is a possibility that ultra-violet ray dis- 
infection will shortly be introduced, as its use is under considera- 
tion for a mechanical filter plant now being constructed. 

The type of apparatus suitable for hypochlorite or liquid chlo- 
rine treatment in any particular case depends upon the method by 
which water is supplied. Where the flow of water to be treated is 
at most times substantially uniform, as in the case of certain 
pumping plants, or in gravity lines discharging into reservoirs, a 
manually controlled apparatus is sufficient. Where fluctuations 
occur in the rate of flow, automatic control devices are essential 
for proper results. Liquid chlorine plants, so-called, introduce 
chlorine into the water either as a gas or in solution. The gas 
feed, usually called ‘“ direct feed,” is well adapted for use where no 
water under pressure, for dissolving the gas, can be easily obtained. 
There are no direct-feed plants in Maryland at the present time, 
and only one, at Perryville, is regulated automatically, although 
automatic equipment is about to be furnished at Frederick. 

The early disinfecting plants, as stated previously, all made use 
of hypochlorite of calcium, and with effective results. Those on 
the Avalon and Herring Run supplies of the Baltimore County 
Water and Electric Company were the first to be installed in the 
state. The former was constructed in 1908, and the latter during 
the year following. Late in 1910 the Jones Falls supply for Bal- 
timore was first disinfected, and in June, 1911, the Gunpowder 
River plant was put into use. Until 1913 these were the only 
installations of disinfecting apparatus used for water purification 
in Maryland. A filtration plant had been previously built by 
the Washington County Water Company, to supply Hagerstown 
from Antietam Creek during dry periods, and hypochlorite dosing 
apparatus had been provided; but the disinfectant was not used 
until the summer of 1913. About the same time, the State Board 
of Health constructed a plant for the Ellicott City system. Cum- 
berland next followed, during the fall of the same year, by putting 
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into operation a hypochlorite plant in conjunction with the me- 
chanical filters on its new supply. In December, the mountain 
supply of Hagerstown was furnished with hypochlorite apparatus. 
A typhoid fever epidemic at Rockville during February, 1914, 
made necessary the construction of an emergency hypochlorite 
plant by the State Board of Health, for treating the supply derived 
from tubular wells driven in rock and proven to be the cause of 
the disease. The first liquid chlorine apparatus was put into 
operation at Union Bridge in January, 1914, for treating about 
120 000 gal. of water derived from tubular wells driven in lime- 
stone rock. An ozone plant had been installed in 1909 at the 
Herring Run supply of the Baltimore County Water and Electric 
Company, but at first it was used, so the writers are informed, only 
experimentally. 

After the powers of the State Board of Health were broadened, 
in 1914, and an increased appropriation was provided for sanitary 
engineering work, water purification plants were naturally intro- 
duced at a more rapid rate than previously. At the present time 
there are eleven liquid chlorine installations treating about 5 600- 
000 gal. of ‘water daily, and eleven hypochlorite plants treating 
approximately 90 600 000 gal. daily. Of the latter amount, eighty 
million gallons are delivered to Baltimore City. 

Data concerning the disinfecting plants in Maryland are shown 
in Table 3. 

Changes are taking place continually in the water supply situa- 
tion in this state, and it is expected that the number of disinfecting 
plants soon will be increased and that alterations will be made in 
some of the water supplies, which will involve plants now in opera- 
tion. At Annapolis the existing liquid chlorine plant probably 
soon will be used in conjunction with a mechanical filtration plant, 
the construction of which is contemplated, and at the Maryland 
House of Correction the liquid chlorine apparatus already in- 
stalled will supplement purification by slow sand filters which were 
recently designed by the writers, and which will soon be built. 
A filtration plant is being constructed at Westminster, and one is 
being designed for the Springfield State Hospital. Liquid chlorine 
probably will be used for both of these installations. Liquid 
chlorine will soon replace hypochlorite at Westernport, and the 
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same change is being considered for the Baltimore filtration plant, 
for which hypochlorite was recently quoted at $290 a ton, on the 
basis of a yearly contract. There is a marked tendency to use 
liquid chlorine instead of hypochlorite of calcium in connection 
with old as well as new installations, and the high price which now 
has to be paid for the latter will stimulate this movement. 

The amount of chemical used at the disinfecting plants in Mary- 
land has varied widely according to local conditions. It has 
ranged from 0.2 to 3.0 parts per million of available chlorine in 
the case of hypochlorite treatment, and from 0.25 to 0.67 parts 
where liquid chlorine is used. Where the disinfectant is applied 
to a spring or well water, or to/the effluent from a well-operated 
filtration plant, the amount required is usually near the minimum 
mentioned above. In the case of turbid waters, larger amounts 
have been found necessary for proper treatment, and at times of 
extreme turbidity excessive quantities are required. In the treat- 
ment of the Baltimore City water, as high as 3 parts per million 
of available chlorine, or 75 pounds of hypochlorite to the million 
gallons, have been used on raw water. The amount necessary in 
many instances depends also upon the character of attention given 
the apparatus. 

It is by no means a fact that the disinfecting plants in Maryland 
have been operated with complete satisfaction, for most of them 
have had trouble of some kind. The difficulties encountered could 
generally have been avoided with more attention to proper opera- 
tion. With hypochlorite plants, the principal annoyance has been 
due to the formation of coatings which clog the pipes; and, where 
the solution was particularly strong, the materials of which the 
piping was made have been attacked, necessitating the replace- 
ment of parts. These are not serious troubles, however, and can 
be eliminated by frequent inspection. In the case of liquid chlo- 
rine plants, it has been found that occasionally a part becomes 
corroded and requires replacement, or a valve gets out of adjust- 
ment, but the gradual perfection of apparatus is making such 
occurrences less frequent. 

Where faithful and intelligent attention has been given to opera- 
tion, and the amount of disinfectant used has not been excessive, 
few complaints have been made regarding tastes or odors in the 
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water. In one instance, where a liquid chlorine plant of the manual 
control type was disinfecting water the flow of which fluctuated 
considerably, there was always an overdose at night which caused 
complaint due to tastes noticeable during the early hours of the 
day. This, of course, was the fault of the method employed and 
“not of the treatment itself. In general, fewer complaints have 
been registered concerning disagreeable tastes where liquid chlorine 
was used than in the case of hypochlorite. 

There has been a marked decrease in the prevalence of typhoid 
fever in some of the communities where disinfecting plants have 
been installed. In most cases, however, the period of operation 
has been so short, and, on account of the small size of some of the 
places, the appearance of typhoid so irregular, that records do not 
indicate clearly the effect produced. Moreover, much of the ty- 
phoid fever in Maryland is attributable to causes other than im- 
pure water supplies. Nevertheless, there are certain well-defined 
instances where a decrease in typhoid fever morbidity and mor- 
tality can be traced directly to purification of a water supply. In 
Baltimore, the reduction has been very pronounced. After the 
disinfecting plants were built, the prevalence of typhoid immedi- 
ately fell off, and the improvement has since continued. In 1915, 
both the morbidity and mortality rates from this disease, although 
higher than in many of the larger cities of the country, were ap- 
proximately half as great as in 1910. Following the introduction 
into Cumberland of filtered and disinfected water from Evitts 
‘Creek, in place of the former raw supply from the Potomac River, 
the occurrence of typhoid fever was so reduced that, in 1915, there 
were scarcely more than one sixth as many cases of, and one fifth 
as many deaths from, this disease as in 1913, in spite of the fact 
that the corporate limits had been enlarged in the meantime. 
However, the change in source, and the long storage period pro- 
vided in the reservoir, would undoubtedly have caused a large pro- 
portion of this improvement without the presence of a purification 
plant. One of the most striking instances of the effect upon ty- 
phoid occurrence, caused by disinfecting a water supply in Mary- 
land, was that of the Rockville epidemic, which, after twenty- 
eight cases had occurred, was checked suddenly by the installation 
of an emergency hypochlorite plant. 
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EMERGENCY HYPOCHLORITE PLANT 
USED BY MARYLAND STATE DEPARTMENT OF HEALTH 
FOR DISINFECTING WATER SUPPLIES 


Barrels~-.. 


Orifice 
Tank 


Pet cock: 


Water: Seal 
Tan! 
€) 


S67 pipe to suction of pump 


LIST OF MATERIAL 


2-Clean watertight barrels 
Several feet of lin.and 4 in. galvanized iron pipe and tools for 
cutting and threading ; 

5—lin. valves 

branches 

—lin.x$in. cross or 4 way fitting 

4—Locknuts to attach lin. pipe to barrels 

} — lin. cross or 4 way Fitting 

4— lin. pipe plugs 

1—4in. pipe plug 

1 —4in. pet cock 

| — Watertight tank, preferably lead lined, with valve,and float control 
which opens valve as water level drops. An apparatus of this 
type easily obtained is a flush tank fora toilet. 

1 — Lead-lined watertight tank with valve,and float control which closes 
valve as water level drops. This is necessary only where disinfectant 
is introduced inte suction of pump. 


Fia. 2. 


In order that prompt remedial measures may be instituted when 
a water supply is at any time found to be in an unsafe condition, 
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or when an outbreak of typhoid fever casts suspicion on a water 
previously untreated, the engineers of the State Board of Health 
are all instructed in the setting up of an emergency hypochlorite 
dosing apparatus, making use of ordinary and easily obtainable 
materials. A sketch showing the general arrangement of the 
device used, including a bill of material, has been prepared, and is 
usually sent ahead, so that the necessary material may be on hand 
when the engineer arrives at his destination. This apparatus, 
shown on Fig. 2, has proven its value on many occasions, and 
several of the installations are still in operation. 

Basing judgment on experience in Maryland, it may be stated 
that, where chlorinating plants for.water supplies are given faith- 
ful and intelligent attention, their use is decidedly a success; and 
they provide an effective and inexpensive method for treating 
many water supplies which do not need filtration, as well as for 
safeguarding those supplies for which filtration, although desirable, 
is prohibitive. Unfortunately, there seems to have been some 
tendency among manufacturers to convey the impression that 
little attention need be paid to the operation of a liquid chlorine 
plant. This has given the operator the impression, in some in- 
stances, that the apparatus can be entirely neglected. While it 
is true that little or no difficulty need be experienced, except when 
parts give out, neglect is certain to cause irregularity in dosing, 
exposure in certain cases to freezing and other undesirable results. 
Greater efficiency from some of the disinfecting plants in Maryland 
is to be expeeted in the future, as the State Board of Health will be 
enabled to make more frequent inspections than in the past. This 
will be made possible by the fact that, in addition to the main office 
of the engineering division, there are maintained four offices in 
various parts of the state, at each of which there is a resident en- 
gineer who has direct supervision over sanitary engineering mat- 
ters in his district. Without an effective system of control, disin- 
fection would fall short of giving entire satisfaction in connection 
with many small water supplies. 
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DISCUSSION. 


Mr. Harry W. CiarKk.* The disinfection of water by hypo- 
chlorite is, of course, an old thing at the present time, and hypo- 
chlorite when properly and continuously applied in sufficient 
amounts is a good disinfectant and kills a very large proportion of 
of the bacteria in water,.especially in clear water. However, in 
Massachusetts, as you know, most of our surface waters are stored 
waters, and we depend largely upon storage for purification, al- 
though there are quite a number of filters in the state, of one kind 
or another. I think there are twenty-eight filters in Massachu- 
setts at the present time, and only one place where liquid chlorine 
or hypochlorite is being used, that place being Wakefield. 

We have very little call for the use of disinfectants in connec- 
tion with water supplies. As you all know, the State Board of 
Health was changed to a Department of Health rather more than 
a year and one-half ago, and one of the first orders of the new 
department was to make and have ready a hypochlorite plant 
for emergency use, to rush out wherever an epidemic of typhoid 
fever, due to a polluted water supply, was occurring or was im- 
minent. This plant has been in one of the storerooms of the 
laboratory for fourteen months without an emergency call of that 
nature arising, and I trust that it will remain there another four- 
teen months without being called for. 

In a state like Maryland, and in many states where the care 
and supervision of water supplies is a new thing and where a great 
many supplies are taken from sources such as described in this 
paper, I think the use of hypochlorite or liquid chlorine is entirely 
justified, and I have no doubt it has cut down typhoid fever in 
places in Maryland. But, as I say, we have had very little use 
for it in Massachusetts. I have nothing to say against disinfec- 
tion. When and where it is necessary, I believe in it. 

The paper spoke of disinfection by ultra-violet rays, and for 
the past year and one-half we have had an ultra-violet ray plant 
in operation at the Lawrence Experiment Station, testing its 
efficiency with both turbid and clear waters. Judging from the 
results of our tests, this method of sterilization is more costly 
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and with us not as efficient as liquid chlorine or hypochlorite. 
Still, it is an interesting process, and the class of men working 
upon its improvement will probably lessen its cost and increase 
its efficiency. I understand that at Ottawa very good results 
have been obtained from the experiments carried on there, and 
these results are better than those we have obtained at Lawrence. 
However, they may have a clearer water. If the water is slightly 
turbid, the ultra-violet ray seems to have very little efficiency. 

I have investigated the use of ozone, and have visited ozone 
plants abroad and one or two in this country. They seem -able 
to work them abroad successfully, but, I believe, at a considerable 
expense. At one plant I visited in this country, where it was said 
ozone was being used and good results obtained, there was a marked 
odor of hypochlorite around the plant, and evidently it was being 
used; in fact, I do not think ozone was doing the work, but an 
abundant supply of hypochlorite was. One could taste it in the 
water and, as I said, smell it around the plant. This is also a very 
interesting process, and I hope, as I do in regard to the ultra- 
violet ray, that it will eventually be more universally successful 
and of low cost. 
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EXPERIENCE WITH WOOD PIPES IN NEW HAMPSHIRE. 


BY ARTHUR W. DUDLEY.* 
[Read November 10, 1915.) 


Wood pipe for centuries has been in use as a means for conveying 
water and was one of the earlier materials used for this purpose. 
The Romans used it for generations, substituting it for the old 
sheet lead pipes that were used in their first aqueducts. The 
first water supply of London had lead and wood mains, and the 
latter eventually replaced all of the lead pipes. Some of their 
old wooden pipes have been lately removed from the London 
streets and all were found to be in a perfect state of preservation. 
In our older American cities, New York, Philadelphia, Boston, 
Portsmouth, N. H., and others, it was used in their first systems, 
and at the present day is removed in a perfect state of preserva- 
tion. The writer has in his office a section dug up in Bowdoin 
Square in Boston during the excavation for the subway that is as 
sound as when cut from the forest. It is of solid white oak timber 
10 in. outside diameter, of octagonal form, with an inside bore 
of 4in. This was a part of Boston’s first water system, laid more. 
than two hundred years ago. The water was taken from a pond 
on Beacon Hill, and was abandoned in 1814, when an extension 
to the State House occupied the ground covered by this pond. 

The writer several years ago saw one of the ancient pipe lines 
at Portsmouth, N. H., dug up that consisted of pine logs with a 
3-in. bore and found the entire line uncovered as sound and in as 
good condition for conveying water as when laid. This pipe 
line must have been laid for two hundred years or more. At 
Exeter, N. H., a wood pipe aqueduct was used up to the installa- 
tion of their present water system in 1886, and had given good 
service for nearly one hundred years. These pipes when en- 
countered in street excavations are invariably found to be en- 
tirely free from decay. These ancient wooden water pipes were 
bored logs, and in their manufacture the very best part of the 
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timber, namely, the heart was removed. It may be asked why, 
if wood pipe was so durable, should cast iron or any other material 
be substituted? The answer to that question is that the old 
method of making a wood pipe limited its inside diameter to the 
size of the log, and, therefore, large pipes were both expensive 
and usually impracticable; 6 in. inside diameter was nearly the 
limit of such pipe. By the modern method of making wood pipe 
the diameter is practically unlimited, and it has been made i in the 
continuous form up to ten feet in diameter. 

The two forms of wood pipe in common use are, the continuous 
pipe, built of staves, breaking joints, put together in the trench, 
‘and what is termed “machine made.” This latter is made in 
lengths from 3 to 14 ft., and shipped to the work ready to be laid. 
The staves are about 2 in. in thickness, are cut true to the circle 
of the diameter of the pipe. These staves have two beads upon 
each longitudinal edge, and two corresponding grooves in the 
other longitudinal edge. The beads are slightly larger than the 
grooves and when pressed together the bead crushes into the 
groove, this making it perfectly watertight. At one end there 
is a tenon 4 in. long where the staves are one half the thickness of 
the balance of the walls of the pipe. On the other is a chamber 
cut 4 in. deep. The tenon is slightly smaller in diameter at the 
end than at the shoulder so that when driven into the chamber it 
makes a watertight joint. These staves, cut radially to cor- 
respond with the diameter of the pipe, are held together by a steel 
band, either flat or round, wound spirally upon the pipe by 
a machine. The high tension of this band forces the beads 
into the grooves, making a longitudinal joint that cannot leak 
so long as the elastic limit of the bands is not overcome. After 
the pipe is wound, and the tenon and chamber cut, it is rolled 
in a bath of asphalt that adheres to the outside of the steel and 
wood, protecting them from oxidation. Usually a second coating 
of asphalt is applied. It is then rolled in a bed of sawdust that 
forms a protection for it in shipping and handling. It is laid by 
driving one piece into another until the shoulders are in close 
contact. This -form of pipe is made for diameters from 3 to 
36 in.; the larger pipes are made in the continuous form. The 
eastern manufacturers make their pipes of the best obtainable 
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Canadian pine. The Pacific Coast pipe is made of Douglass 
fir and redwood, and is banded with round steel wire instead of 
flat steel, and differs also in that the pipes are all made with 
tenon ends, that are connected with sleeves 6 to 8 in. in length. 
The manufacturers claim that this method of connecting gives 
greater strength to the pipe line, and also that Douglass fir and 
redwood is a stronger material than pine. The writer, however, 
after experimenting with both forms of pipe, came to the conclu- 
sion that while the claim that the sleeve method of connection 
may be stronger, the difficulty in coating the exposed ends of 
these sleeves, and the fact that they would not be saturated at all 
times, exposed them to greater danger from decay. Also that 
while Douglass fir might and probably does possess greater tensile 
and crushing strength than pine, still its greater brittleness ex- 
poses it to more danger from water hammer, and for these and 
other minor reasons has given the preference to the tenon and 
chamber, flat hooped pipe. This form of wood pipe was first 
laid in New Hampshire in 1895 at Penacook, a suburb of Concord, 
and this system was afterwards connected with and incorporated 
into the Concord water system. The Antrim water system, con- 
structed in 1896, is a gravity system; its source of supply is Camp- 
bell’s Pond, some three miles from the village, and the head is 
slightly over 200 ft. The entire system, both supply and dis- 
tribution pipes, is of wood. The writer on several occasions 
during the past few years has uncovered and examined pipes in 
this water system, and has invariably found them as perfect as 
when laid; the leakage here, as in all wood pipe lines that he has 
had to do with, is infinitesimal. 

Other water systems, most of them designed and constructed by 
the writer, are, —Campton Village, where the bead is 186 ft. and 
the supply pipe 12 in. and 10 in., the distribution pipe, 8 in. and 
6 in. in diameter; this was constructed in 1905. Freedom, N. H., 
constructed in 1912, with a head of 300 ft. Both of these systems 
have no apparent leaks and have cost next to nothing for repairs 
since their installation. Bristol, N. H., has a 20-in. wood pipe sup- 
ply line connecting the village distribution system with New Found 
Lake, the source of supply. Laconia, N. H., has a wood pipe 
intake line laid 400 ft. into Lake Winnepesaukee, connecting with 
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the pumping station. Hudson, N. H., has an 8-in. supply line 
from Tarnic Pond, and the writer’s firm is this season construct- 
ing two water systems with wood pipe supply line, one with a 
four-mile distribution. line in a suburban street. The smaller 
system is at Troy, N. H. The source of supply is a small stream 
that has its source in the west slope of Mt. Monadnock, and 
this wood supply line, some four miles in length, is of 12-in. and 
10-in. pipe, the head is 310 ft., the distribution system is to be 
cast-iron pipe. This is now in progress of construction and is 
about three fourths completed. The wood pipe used is of the 
Michigan pattern. 

The Pembroke watér system is a reconstruction and extension 
of the former Suncock Water Works with a new source of supply. 
The old system, formerly owned by the Suncock Water Works 
Company that supplied water to Suncock Village in the town of 
Pembroke and Allenstown, was never satisfactory, either in the 
fire service rendered or the quantity or quality of the water fur- 
nished, and was acquired in 1914 by the town of Pembroke. In 
order to secure a satisfactory source it was found necessary to go 
to Pleasant Lake, fourteen miles distant, in the town of Deerfield, 
N.H. Lake Pleasant is 316 ft. above the lower level of Suncook 
Village. The first proposition was to convey the water from the 
lake to a reservoir nearer the village at a sufficient elevation for a 
good fire service, but as the pipe line, necessarily following the 
valley of the Suncook River, would pass through a populous sec- 
tion, including three villages in the town of Epsom, it was decided 
to draw direct from the lake and supplement the system with the 
old reservoir of the Suncook system, that had a capacity of three 
million gallons, for emergencies. This reservoir was not suffi- 
ciently high to cover the proposed extension to Pembroke Street, 
. a residential section of the town north of the village. The supply 
pipe line, 14 miles in length, that is now nearly completed, is laid 
with 16-in., 14-in., and 12-in. wood stave pipe, and the suburban 
distribution line in Pembroke Street, four miles in extent, with 
8-in. and 6-in. wood pipe. One half this pipe was purchased from 
the Wyckoff Company, of Elmira, ‘N. Y., and the other half from 
the Michigan Pipe Company of Bay City, Mich. The saving 
in first cost under what it would have cost to construct these 
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lines with Standard cast-iron pipe is slightly over $52 000. One 
river crossing 110 ft. in length was made with cast-iron pipe. 
A section where the wood pipe saved considerable expense and 
difficulty was in the first two miles from the source. Here the 
pipe was laid through a swampy tract of land; a portion of it was 
an impassable morass except when the surface is frozen. This 
two miles was laid in December and January last. The surface 
at that time was frozen to a sufficient depth to allow teams to pass 
over it and provide a footing for the pipe layers. At places the 
flow of ground water was so copious that it required the continual 
use of a 6-in. Cameron steam pump operating day and night to care 
for it. The trench required close sheet, piling thoroughly braced. 
This was laid with 16-in. pipe, and it would have been almost an 
impossibility to have laid and calked cast-iron pipe in this section. 
As the lake is elsewhere surrounded by high hills and ridges, this 
was the only practical place to take a pipe line out of it. This 
pipe line was laid to a true grade. The bottom of the trench, 
which averaged about 10 ft. in depth, when the grade did not carry 
it through the mud or quicksand, was filled with brush and small 
wood removed from the right of way, the pipe was laid on this and 
weighted with sand bags, as it could not safely be filled with water 
until connected with the intake. Considerable difficulty was 
experienced by the clogging of the pumps first installed with 
vegetable matter and roots, but after securing the Cameron pump 
we had no further trouble of this kind. This supply line has been 
well equipped with both air and vacuum valves. 

For the Pembroke Street installation, wood pipe was chosen, 
mainly for the reason that the Manchester and Concord Electric 
Railway passes over almost its entire length, and as no provision 
for a return current is made there, an iron pipe line would un- 
doubtedly have formed this circuit, with the danger of electrolysis 
imminent. Upon Pembroke Street is located the Pembroke 
Academy, the Town Hall, several churches, and the best resi- 
dences in the town. These, however, all have large lots and some 
extensive grounds so that the services are not very near together. 

Ablett & Bowes, of Cohoes, N. Y., are the contractors for this 
work, and the difficult part of it, consisting of laying the 16-in. 
pipe through the bog, was done on the percentage plan, and a 
considerable saving was made in this way. 
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Mr. Frank 8S. Ablett, of the contracting firm, has been in im- 
mediate charge of the work, with Mr. Harry W. Sawyer, the 
business partner of the writer, as engineer in charge, and much 
credit should be given both for their constant and unremitting 
perseverance in pushing it through in the winter months, under 
constantly recurring difficulties. 

The intake at the lake, which extends about 200 ft. into the 
water, and the gatehouse at its extremity, were completed in. 
January, the ice forming a firm footing and support for the coffer- 
dam used, and making access and delivery of material compara- 
tively easy. Hot water was used in mixing mortar, and a stove 
inside the gatehouse helped in drying out and preventing freezing. 
‘This intake is in about fifteen feet of water, but as the lake at the 
time of its construction was drawn down to its low water limit, 
less than one half that depth had to be dammed. 

The saving in wood pipe 8 in. and under is not nearly as much 
as on the larger pipes, and for city or village streets when services 
are taken off with close frequency should not be recommended. 

To sum‘up the situation, wood pipe has, besides the saving 
in cost of both pipe and installation, these advantages: 

1. It is preserved by water, and not rusted or corroded by it. 

2. It is not corroded by any substance, or destroyed by acids 
or salts. 

3. Its carrying capacity is 20 per cent. greater than cast-iron 
pipe, and remains constant, while that of metal pipe decreases 
with age. 

4. It does not taint or affect fluids going through it. 

5. It does not burst if frozen, the elasticity of the wood pre- 
venting it. 

6. It requires less labor and experience to lay in place than 
metal pipe, and a considerable saving can be made here. 

7. It can, when service pipes are not taken off, be laid in 
shallower ditches than metal pipe, for it is not so easily affected 
by frost. 

8. In the writer’s experience, while more or less joints show 
slight leakage when the pipe is first filled, they soon swell up and 
give less trouble in the end than cast-iron pipe. 
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THE PROPOSED AUXILIARY WATER SUPPLY OF | 
BROCKTON, MASS. 


BY ROBERT SPURR WESTON.* 


[Read March 8, 1916.) 


In the annual report of the Water Commissioners of the City of 
Brockton, Massachusetts, it was stated that, ‘“‘ during the hot, dry 
season, for several hours a day, and for a number of days, the con- 
sumption of water exceeded the capacity of the present main from 
Silver Lake. This indicates the need of a second main, more 
storage, or the use of the old supply at times.” 

The commissioners consulted their chemist and bacteriologist, 
Mr. George E. Bolling, who reported that by treatment of the 
water of the older source, namely, the Salisbury Brook Reservoir, 
with sulphate of alumina, followed by filtration through sand, the 
color of the water could be reduced to less than that of Silver Lake, 
the newer source, and used to supplement the present supply 
when necessary. At the further suggestion of Mr. Bolling, the 
writer was appointed to report on the general subject of auxiliary 
water supply, including .an outline design of a purification plant 
should the same be found necessary. 

In order to decide whether a second main, more storage, or the 
utilization of the older supply at times would be advisable, the 
writer studied with care the various reports of the water commis- 
sioners, of the Massachusetts State Board of Health, of Engineers 
Snow, Felton and FitzGerald, of Superintendent Kingman, and of 
Chemist Bolling. In addition, the existing sources of supply were 
examined with Mr. Horace Kingman, chairman of the board. 
The results of these studies are as follows. 


PRESENT SOURCES OF SUPPLY. 


_ The water supply of Brockton dates from 1880, and was drawn 
first from the Salisbury Brook Reservoir in Avon. This source is 
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safe from a sanitary standpoint, but, on account of the high color, 
and vegetable odor and taste of the water, was never an entirely 
satisfactory supply from the consumer’s standpoint. In 1904, 
the increasing consumption of the growing city exceeded the yield 
of this reservoir, and on October 12 of the same year the new 
Silver Lake supply was put into service. This excellent source 
has now served the city for eleven years, and has a safe yield of 
3 500 000 gal. without drawing down the lake materially. 

As a source of supply, Silver Lake leaves little to be desired. 
The water is soft, clear, of low color, and almost free from objec- 
tionable odors and tastes. Furthermore, the drainage area is 
sparsely inhabited, and the reports of the city chemist show the 
water to be suitable for all purposes. It is delivered by means 
of two pumps, each having a capacity of 6000000 gal. daily, 
through a 24-in. pipe line 11.62 miles long, discharging into two 
distributing reservoirs located in Avon and having a total capacity 
of 8 000 000 gal. The capacity of the pipe line is now 6 000 000 
gal. daily. 


YIELD OF SILVER LAKE. 


In 1897, Messrs. Snow and Kingman reported on the Silver 
Lake supply, as did Messrs. Felton and FitzGerald in 1901. The 
lake, when full, has an area of 644 acres (about one square mile) and 
a storage capacity of 5 371 000 000 gal. below high-water mark. 
Mr. Felton estimated that Silver Lake would supply 3 500 000 gal. 
daily without drawing down the level of the water more than 11 ft. 
He also estimated that 4 000 000 gal. daily might be obtained by 
drawing the lake down 20 ft. 

Mr. Felton’s studies were based on the rainfall records and the 
Sudbury River run-off records for twenty-five years ending with 
1899. Similar studies by us, using the same method, but based on 
the rainfall and Sudbury records for the twenty-five years ending 
with 1914, are given in Fig. I. This shows that a draft of 3 500 000 
gal. a day would draw Silver Lake down 16 ft. by 1938, while a 
draft of 4 000 000 gal. would draw it down 16 ft. by 1935. The 
difference in these two estimates in result is explained by the lower 
rainfall for the period 1889-1913 than for the period 1875-1899, 
taken by Mr. Felton. 
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BROCKTON WATER WORKS, 
Brockton, Mass.' 
HEIGHT OF WATER IN SILVER Lake 1915-1940 
ASSUMING YEARLY YIELDS SIMILAR To Periop . 1889-1914 


A- AVERAGE DrRart, 3500000 GALLONS PER DAY 
B- AVERAGE DraArt, 4,000,000 GALLONS PER DAY 
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The following data from the Sudbury River records show the 
difference between the periods: 


Data FROM SupBURY RIVER REcorRDs. 


Average rainfall, 1875-1899 

Average rainfall, 1889-1913 

Average rainfall, 1875-1913 

Average yield, 1875-1899 1 069 720 gals. per day per sq. mile. 
Average yield, 1889-1913 976 840 gals. per day per sq. mile. 
Average yield, 1875-1913 1 000 000 gals. per day per sq. mile. 


It will be noted that the average rainfall for the period 1889- 
1913 happens to be the same as for the whole period 1875-1913, 
while that in the period 1875-1899 is 0.84 in. higher. 

The average yield of the land surface of the Sudbury River 
drainage area for 1875-1913 was 1000000 gal. per square mile; 
and on the same basis the 3.4 square miles of drainage area of 
Silver Lake would yield 3 400 000 gal. per day without drawing 
upon the storage within the lake. While the rainfall at Silver 
Lake probably averages slightly less than at Sudbury, the drawn 
down lake would yield slightly more because of the sandy character 
of the soil. Therefore it may be stated definitely, as a result of 
various estimates and experience, that Silver Lake may be de- 
pended upon to furnish 3 500 000 gal. without depressing the sur- 
face of the lake more than 11 ft.; and 3 830 000 gal. daily without 
drawing it down more than 16 ft. These seem eminently safe 
estimates. 


Errect oF REDUCTION OF STORAGE ON THE QUALITY OF WATER. 


The depth 16 ft. has been assumed as the point below which 
Silver Lake might not be drafted. This is the depth assumed by 
Mr. Felton, and, with the lake so drawn down, the storage capacity 
would be reduced one half, as the hbeonie table (Felton, 1901 
Report, p. 40) shows. 

The present excellent quality of Silver Lake is due to the very 
long storage of the water which enters it. For example, the aver- 
age colors of the water of Tubbs Meadow Brook and Jones River, 
the main feeders of Silver Lake, are 1.00 and 1.96, respectively. 
These colors are reduced to 0.09 by long storage before the water 
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StroraGe Capacity oF SiILver LAKE. 


Depth. Area. Acres. 
At high water, 644 5 371 361 000 
5 feet below high water, 538 4 370 334 000 
10 * = 414 3 562 659 000 
372 2 902 487 000 
20 ” ” 337 2 312 314 000 
25 286 . 1 801 163 000 
30 238 1 352 906 000 
40 ; 120 606 471 000 
50 6+ 198 215 000 
60 = a 21 37 305 000 
70 ” ” 2 | 


is used. It is obvious, therefore, that any considerable reduction 
in storage, like 50 per cent., will impair the quality of the water 
more or less. Furthermore, the writer believes that such a reduc- 
tion in storage might cause increases in the growths of those organ- 
isms which produce objectionable odors and tastes in the water. 
Some of these organisms, for example, Anabzena, have appeared 
in Silver Lake from time to time in large enough numbers to be 
noticed, also numbers of less objectionable organisms like Melosira. 
The following table, compiled from Mr. Bolling’s reports, shows 
the frequency of occurrence of organisms in the past. 


OccURRENCE OF MicroscopicAL ORGANISMS IN SILVER LAKE WATER, 


1906-1914. 
No. oF ORGANISMS VARIATIONS IN ORGANISMS PER C.C. 
No. of Ex- PER C.C. 0. oF Counts. 

Year. 2s 
Mean. Median. | 100 to 500. 35 

1906 45 466 226 5 33 4 2 1 
1907 58 222 199 2 34 12 4 6 
1908 47- 333 274 4 20 8 2 10 
1909 41 604 362 4 19 v 6 5 
1910 2 a 431 336 5 25 11 1 0 
1911 48 eB 358 1 29 13 4 1 
1912 47 899 279 =| & 30 12 0 0 
1913 44 866 358 9 25 10 0 0 
1914 48 437 185 9 22 10 ” f 0 
Average 47 548 2k 
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Because about 10 per cent. of the tests show the presence of more 
than 1000 organisms per ¢.c., and objectionable organisms in 
numbers large enough to be noticeable have been found during 
the years 1905, 1906, 1907, 1908, 1910, 1911, and 1914, it is not 
safe to assume that the storage could be reduced one half without 
at the same time introducing conditions more favorable to growths 
of objectionable organisms. 

Because it requires long storage to reduce the color of the water 
entering the lake, it seems reasonable that the removal of color 
would not be so great were the storage reduced one half. 

To preserve the excellent character of the water, the lake should 
be kept as full as practicable. If, in the future, Howard and P*re 
brooks be diverted to Silver Lake, thereby increasing the supply 
by 3 390 000 gal. daily, it may be best at the same time to main- 
tain the longer period of storage by increasing the height of the 
dam at the outlet. Although Silver Lake has a safe yield of 3 500- 
000 gal. daily, or a higher yield if the storage be drawn upon, it 
must be supplemented in the not very distant future by other 
sources. The time when this increase should be made is estimated 
as follows. 


POPULATION. 


Until recently, Brockton has grown very rapidly. In 1901 it 
was estimated by former City Engineer Charles R. Felton that in 
1915 the population would be nearly 67 300. Owing to industrial 
conditions, however, the rate of growth has declined, and the state 
census for 1915 gives Brockton a population of but 61 944. It is 
believed, however, that this decline in the rate of increase is not 
permanent, and the rate of increase will be greater in the future 
than it has been recently. 

Since January 1, 1905, the town of Whitman has been supplied 
from Silver Lake. The present population of this town is 7 443. 
At present, water is also furnished to West Bridgwater (population 
2 736), to a portion of Hanson (population 600), and to a portion 
of East Bridgewater (population 210). In addition, connections 
are now being made to supply a portion of Easton (population 
1 000) from the same source. 

The future population of Brockton has been estimated by several 


a | 
aa 
: 
4 
a 
| 
is 


Ni NOLSVQ GNV Luvd Ni 
‘Luvd Ni NOSNV} “NVWLIHM 
4O NOILWINdQy AWLOL 
ONY NOLMD0UG 4O 


‘SSVI 
‘SMHOM 


—+—4 


T 


+ 


++ 


000 
000 
i} 
: 


WESTON. 331 


engineers in the past. Their estimates have been examined, re- 
vised to conform with the census records which have been made 
since, and on this basis new estimates have been made, — not 
only of Brockton but of all the neighboring communities supplied 
from the Silver Lake source. These populations are given in the 
following table and are plotted in part on Fig. V. 


CONSUMPTION OF WATER. 


The following table shows the consumption of water in Brockton 
since 1900, and in Brockton, Hanson, East and West Bridgewater 
since 1905. It also shows the estimated consumption for the part 
of Easton, connections with which have just been made. The 
consumptions are estimated until 1950. Both the total and the 
per capita consumptions are given in the table, and are plotted on 
Fig. VI. 


ConsUMPTION. 


Population. 
Gallons per Capita Total Average 
r Day. Daily. 


DENOAWOOW 


TimE oF INCREASE IN SiLtveR LAKE SUPPLY. 


Mr. Felton estimated that the consumption of Brockton and 
Whitman would reach the safe yield of Silver Lake in 1918, and 
that, by drawing the water down 16 ft., it might be used without 
addition until about 1930. Since Mr. Felton’s estimate was made, 
West Bridgewater, East Bridgewater, Hanson, and part of Easton 
have been added to the district supplied. Furthermore, the per 


| 
| 
4 | 
| 4 Year. 
1900 46 218 29 
1905 54315 36. 
1910 64 17¢ 37. 
S 1915 73 930 | 43. : 
7 1920 81 720 | 47. 
1925 89 530 51) 
a 1930 97 420 56. 
1935 105 360 60. 
a 1940 113 400 | 64. 
‘4 1945 121 450 69. 
1950 129 450 73. 
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capita consumption has exceeded the estimate, as shown by the — 
tables and diagrams accompanying this report. On the other 
hand, the estimates of future population for Brockton and especially 
Whitman, made by Mr. Felton, were considerably more than we 
are able to make at the present time, so that the differences nearly 
balance one another. They are compared in the following table. 


TABLE SHOWING EsTIMATED WATER CONSUMPTION OF THE BROCKTON WATER 
DistRIctT. 


ConsUMPTION. 


Per Capita ConsuMPTION, 
GALLONS PER Day. 


GALLONS PER Day. 


3 042 000 3 201 000 
3 788 400 3 890 000 
4 635 400 4 647 000 
5 625 000 


1915 
1920 
1925 
1930 
1935 
1940 é | 


| 
Felton’s Estimate. | Present Estimate. 
(1901.) | (1915.) 
} 


1945 
1950 


‘It is obvious that the draft from Silver Lake will exceed the 
average yield of the drainage area by 1918, just as estimated by 
Mr. Felton, and that by drawing from storage the lake may pos- 
sibly be used until the dates given in the following table. 


TABLE SHOWING TIMES WHEN Estimatep WatEeR CONSUMPTION WOULD 
EQUAL THE YIELD OF SILVER LAKE, PLUS THE STORAGE, WHEN DRawN TO 
Various Derrus BELOw HicH WATER. 


(Based on Average Yield of Silver Lake.) 


Consumption. Depression of Water Level. 
Gallons per Day. } 


| 
| 
Year. |- | 
| 
3 
2 $392 000 
9 489.000 
: 1919 | - 3 743.000 1 
: 1922 | 4 183 000 5 
: 1925 4 647 000 10 
7 1927 4.968 000 15 
1928 5 137 000 20 
: 
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In the light of the above evidence, it would seem wise to supple- 
ment Silver Lake not later than 1927, in order to meet the average 
consumption — perhaps earlier if increased draft causes the quality 
to deteriorate. 


RELATION OF MAximuM CONSUMPTION TO AVERAGE CONSUMPTION. 


While Silver Lake alone might supply the average amount of 
water required until 1927, the maximum daily amount must be 
furnished also. During the past year, the maximum daily con- 
sumption has at times exceeded 6 000 000 gal. daily, or more than 
the designed capacity of the pipe line from Silver Lake. To pump 
6 000 000 gal. in twenty-four hours through the present 24-in. 
pipe line means pumping against a friction head of 102 ft. As the 
pipe gets older, the friction head will increase, as estimated in the 
following table. 

TABLE SHOWING INCREASE IN FricTION HEAD IN THE 24-INCH SILVER LAKE 
Pree Line, Due To AGE. 
(Based on Hazen and Williams Hydraulic Tables.) 


| | 
‘Volume of Water which may 
[Friction = in Feet at Pump- be Pumped Daily without in- 
ing Rate of 6 creasing the Present Fric- 


Gal. Daily. tion Head above 102 Ft. 


| 
| 
| 
| 


or 


or 


Not only has the maximum daily consumption reached the ca- 
pacity of the Silver Lake pipe line, but during the summer of 1914 
there were times during certain days when the district was using 
water faster than it was pumped from Silver Lake. This was pos- 
sible by drawing from the two concrete distributing reservoirs in 
Avon. These have a capacity of only 8 000 000 gal., and should 


Year. 
1904 74.9 000 a 
1910 89.6 000 ae 
1915 101.9 000 
1920 113.6 000 
1925 | 126.5 000 ak 
1930 140.0 000 

1935 153.5 000 

1940 166.0 

1945 180.8 

1950 194.4 

| 
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the period of maximum consumption be greatly prolonged, or a 
severe fire occur during this period, a shortage of Silver Lake water 
would be liable to occur. The possibility of this shortage was 
foreseen by Mr. Felton in 1901, and he believed that when it oc- 
curred the present Salisbury Brook Reservoir would serve as an 
auxiliary, although he states that “‘ it is a grave question whether 
public opinion would sanction the use of a poorer water, still it 
seems only fair that those sources should be considered as an 
auxiliary to Silver Lake. . . . At this time, if it were deemed 
advisable, it might be used in connection with filtration.” 


QUALITY OF SALISBURY Brook RESERVOIR WATER. 


During the past few years, when attempts have been made to 
use water from the Salisbury Brook Reservoir as an auxiliary 
source of supply, serious complaints have arisen on account of the 
color of the water, which averages 0.52, while the color of the Silver 
Lake water is only 0.09. This means that on many streets, par- 
ticularly in the northern part of Brockton, the water in a certain 
house might be alternately high and low colored, — that is, al- 
ternately disagreeable and agreeable. 

The color of the water has varied since 1887, as shown by the 
analyses of the Massachusetts State Board of Health, which are 
tabulated on the following page. | 

When the reservoir was constructed, neither the vegetation nor 
the soil were removed by stripping, and during the first years the 
color of the water was very much higher than subsequently, the 
average color for the first five-year period being 0.78, for the last 
five-year period 0.51. In 1889 the color of the water reached 1.30, 
but during the last five years the maximum was 0.84, and during 

. the same period the minimum color was 0.23, as low as it has ever 
been. Generally speaking, the water has improved with time. 

As recommended by Mr. Felton in 1901, the Salisbury Brook 
Reservoir has been maintained as a possible future auxiliary source. 
The reservoir has been kept in good condition, and careful super- 
vision has protected the water against pollution. It is, therefore, 
safe to use, but it is absolutely necessary, in order to make this 
supply available as an auxiliary, that it be decolorized. Were its 
disagreeable characteristics removed by purification, it would be 
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Cotor oF WATER FROM SALISBURY Brook RESERVOIR. _ 


1887-1914. 


| Cotor or WATER. 


Year. | 
Annual Average. Maximum. Minimum. 

1887 | 98 1.2 8 
1888 7 La 45 
1889 78 1.3 4 
1890 75 1.0 45 
1891 | 62 .90 40 
1892 | 55 80 30 
1893 67 90 .60 
1894 81 95 68 
1895 80 1.10 52 
1896 64 1.00 40 
1897 85 1.03 .60 
1898 73 98 .50 
1900 57 5 .36 
1901 .62 .96 
1902 49 65 
1903 51 63 
1904 .55 

1905 50 BY 
1906 54 .70 37 
1907 51 .66 36 
1908 46 5 23 
1909 54 .70 34 
1910 49 76 25 
1911 Al .60 23 
1912 64 84 35 
1913 51 75 30 
1914 | 1 65 25 


practically as agreeable a supply as Silver Lake, besides being an 
available auxiliary to supply the city during conflagrations, or 
during other periods of abnormal consumption, or should a break 
in the Silver Lake pipe line occur. It would postpone the time 
when it would be necessary to add to the Silver Lake supply. 


YIELD OF SALISBURY RESERVOIR. 


The old reservoir in Avon has an area of approximately 92 acres 
with the flashboards in place on the dam, and the catchment area 
supplying the reservoir is 3.11 square miles. The average total 
yield of the Salisbury Brook source is 3 110 000 gal. daily, or about 
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92 per cent. of that of the Silver Lake catchment area, but the 
storage in the reservoir is only 309 291 000 gal. at high-water mark, 
as compared with 5 371 361 000 gal. in Silver Lake. Because of 
the smaller storage, this supply cannot be depended upon to fur- 
nish more than 1 500 000 gal. daily in a dry year. 

The value to Brockton of the old reservoir as an auxiliary is far 
beyond what it will yield safely in a dry year. Much larger vol- 
umes than 1 500 000 gal. daily may be drawn from this reservoir in 
an emergency. If this source were used, it would seem best to 
provide a purification plant having a capacity equal to the capacity 
of the present pump, — namely, 5000000 gal. daily. The old 
reservoir, when full, would furnish 5 000 000 gal. daily for a period 
of thirty-eight days beginning in the driest month of the driest 
year, or one hundred nine days on the, average, and this without 
drawing down the reservoir more than eight feet. 

The Salisbury Brook Reservoir has other practical advantages 
as an auxiliary, in that it is 155 ft. higher than Silver Lake and 
eleven miles nearer City Hall. 

The relative elevations of the various parts of the works and the 
proposed filters are shown on Fig. II. 


Best Metuop or CoLtor REMOVAL. 


The usual method of color removal is to treat the water with 
sulphate of alumina, which immediately reacts with the water and, 
after storage for from one to three hours, forms a precipitate with 
which a large part of the color combines. The degree of color re- 
moval is controlled by varying the dosage of applied chemical. 
The alumina added with the chemical is completely removed by 
subsequent filtration, either through slow or rapid sand filters; 
the sulphate added displaces an equivalent amount of carbonate 
with the formation of carbon dioxide, a harmless gas which remains 
in the water. 

Slow filters in this case could be operated at the rate of 6 000 000 
gal. per acre per day, and to decolorize 5 000 000 gal. would require 
one acre of filter surface. In addition, there would have to be a 
large coagulating basin in order to remove by precipitation the 
major part of the precipitated sulphate of alumina and color, which 
otherwise would clog the slow filter too rapidly. The modified 
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slow filter plant as just outlined would cost over $135 000, exclu- 
sive of the additional land which would be required. 

The treated water could be filtered through rapid filters at a 
rate of 125 000 000 gal. per acre per day, after passing through a 
coagulating basin holding the equivalent of two or three hours’ 
flow. Less chemical would be required than with slow filters. 
This plant could be located for the most part on the existing pump- 
ing station lot, as shown by the sketches accompanying this report. 


CONSIDERATIONS WHICH GOVERN THE CHOICE OF METHOD. 


The slow filter, without chemicals, is best adapted to the puri- 
fication of slightly turbid and slightly colored waters which are sub- 
ject to sewage pollution. A slow filter is easier to operate than a 
rapid filter. On the other hand, slow: filters are not suited to the 
decolorization of water or the purification of waters containing 
large amounts of suspended matter, unless the water be first treated 
with chemicals, followed by subsidence. Slow filters to treat 
colored waters were installed at Philadelphia (Torresdale), Albany, 
and Springfield, and in the beginning operated without the aid of 
chemicals, but it has since been found necessary in these cities to 
pre-treat the raw water with chemicals in order to obtain satisfac- 
tory results. 

Rapid filters are best adapted to the purification of waters con- 
taining a color of more than 0.20 or a turbidity of more than three 
parts per 100000. On the other hand, they must be operated 
carefully in order to secure the best results. One of the difficul- 
ties in operation is to properly dose a water which changes its_ 
character rapidly, making necessary rapid changes in the dose of 
chemicals. Waters which are drawn from reservoirs, however, 
are not apt to change rapidly in character. 


INADEQUACY OF PURIFICATION WITHOUT THE ADDITION OF 
CHEMICALS. 


The use of a slow filter without coagulants, even at a rate as slow 
as 3 000 000 gal. per acre per day, would effect the removal of only 
about 40 per cent. of the coloring matter. That is, the present 
average color of the Salisbury Brook Reservoir water, 0.52, would 
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be reduced to an average of 0.31, or about three times that of Silver 
Lake. At times of high color the filtered water color would exceed 
0.50. It would be folly to go to the greater expense of slow filters 
($100 000 as compared with $70 000) and then produce a filtered 
water three times as highly colored as Silver Lake. It would mean 
that on certain streets the water would vary in color from hour to 


TABLE SHOWING AMOUNTS OF CoLOR REMOVED BY DIFFERENT METHODS OF 
WatTER PURIFICATION. 


By Slow Filters, without Preliminary Treatment. 


CoLor. 


Raw Water. Filtered Water. Authority. 


Min. 


| 


Lawrence, Mass... ./1913 | 18 


Athol, Mass........|1913-14) . 20) . 1.15, 
Providence, R. I... ./1912 
Pittsburg, Pa......./1912 OF) 03) - 
Hudson, N. Y 1910-11) . . 08) .15)/Trace 
30. 20 


Poughkeepsie, N. Y.1911 : ; 30) . 
Yonkers, N. Y 1911 ‘ .10 Trace 


By Slow Filters, with Preliminary Treatment. 


So. Norwalk, Conn.}1909 .29 | .19 | .09} .15] .05 
Torresdale, Phila- 
delphia, Pa. ..... 1914 -15 | .12 | .10) .08 


Rapid Filters, with Chemical Treatment. 


Elmira, N. Y 30} : 05 
Cohoes, N. Y 12 
Rensselaer, N. Y.. : 40| .15 | 02) .05/Trace’} 
Binghamton, N. AS .10)Trace| 
Little Falls, N. J.. .08| .22 
Minneapolis, Minn.. 
Wilkinsburg, Pa 
Exeter, N. H d .06) .25} . 
Biddeford, Me .04) .20) 
Arlington Mills, 
Lawrence, Mass.. 16} 20). 
E. Greenwich, R. I.. : .04| .10) 
E. Providence, R. I. : 


| — 
City. Year. 
| | | atin. | | 
|M.s.B. 
iJ. L. Tighe 
'R. .S. B. of H. 
An. rep., City P. pit 
N. Y.S. B. of H. 
N_Y.S.B. of H. 
N. Y:S. B. of H. 
C. 8. B. of H. = 
F. D. West Po 
by 
Y.S. B. of H. 
Y.S. B. of H. 
W. Greene 
Plant record ae 
.M.Caird - 
R. S. W. 
R. S. W. 
| "1.8. B. of H. 
‘LS. B. of H. 
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hour and from day to day, as the supply would be drawn from Sil- 
ver Lake or the Salisbury Brook Reservoir. This would not suit 
the consumers. By the use of chemicals, however, the color can 
be reduced to less than 0.10, less than the color of Silver Lake 
water. 

In confirmation of this opinion, the writer would offer the preced- 
ing table, showing the average, maximum, and minimum colors of 
the raw and filtered water supplied to several cities. This table 
shows that single slow filters without chemical treatment remove 
on the average 40 per cent. of the color, that double filtration 
without coagulating chemicals removes 57 per cent., whereas 82 
per cent. of the color is removed by rapid filters with chemical 
treatment. 

Single, slow filters which remove the larger percentages of color 
without chemicals usually operate with river waters or those hav- 
ing the coloring matter in a semi-suspended state. With the com- 
paratively clear reservoir or settled waters they are least efficient. 


EFFECT OF CHEMICAL TREATMENT ON HARDNESS. 


Salisbury Reservoir water would require the addition of about 
thirty parts of sulphate of alumina per million in order to decolorize 
it. To absolutely prevent any increase in the hardness, and to 
make sure that no undecomposed chemical passes the filter, there 
must be present in the water alkali enough to completely precipi- 
tate the chemical. The natural alkalinity of the water is hardly 
sufficient, and therefore it will be necessary to add to the water 
about eight parts of alkali, in the form of soda, per million, before 
the addition of the sulphate of alumina. At Exeter, N. H., no 
alkali is added, yet the hardness increases very slightly (from 2.73 
to 3.03 parts per 100 000). This slight increase in hardness may 
be avoided by the addition of alkali. 


Best FoR BROCKTON. 


The writer holds no brief for one filter or the other, but, to de- 
colorize the Salisbury Brook water, chemicals must be used, and 
chemicals can be used most economically and efficiently with a 
rapid filter, properly designed, constructed, and operated. 
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DISTRIBUTING RESERVOIRS. 


Distributing reservoirs are necessary for meeting emergencies, 
and, if large enough, may be used to overcome the discrepancies 
between average and maximum consumptions. The two Avon 
reservoirs will hold one day’s maximum supply until the average 
consumption reaches 4000 000 gal. daily. It is necessary that 
one day’s supply be available at all times for emergencies, but to 
insure this the source must be able to supply water faster than it 
is used on days of largest consumption. If, for example, the maxi- 
mum consumption exceeds the capacity of the pipe line for several 
days in succession, as it has and will, the reserve in the reservoirs 
will be gradually destroyed and the emergency which they are 
designed to meet (such as a break in the Silver Lake pipe line or a 
bad fire) may occur when they are drawn down too far to be of 
service. 

The maximum consumption, also, might be met by the con- 
struction of reservoirs. Unfortunately no good natural sites for ~ 
the construction of a large distributing reservoir at a sufficient 
elevation exist near Brockton. Consequently artificial reservoirs 


would have to be used. The two excellent concrete reservoirs 
which the city now owns are as economical as could be built, and 
cost $10 000 per million gallons capacity. Consequently the cost 
of storage to furnish a supply of 5 000 000 gal. daily for varying 
times would be the amounts shown in the following table. 


Cost oF RESERVOIRS FOR FuRNISHING 5000000 GaLLons Datty ror 
Various PERIODS. 


Capacity. Gallons. 


Reservoirs costing the same as an additional 24-in. main ($345- 
000) would store only seven days’ supply, and those costing as little 
as a purification plant ($70 000) would store only one and one- 
half day’s supply. 


| 
| 
| 
| 
Time. | | Cost. 23 
1 day 5 000 000 $50 000 | <a 
2 days 10 000 000 100 000 fs 
5 days 25 000 000 250 000 oe 
* id 
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New distributing reservoirs of 4 000 000 gal. capacity ought to 
be added to the supply’ from time to time, to store the necessary 
one day’s consumption at the maximum rate. If a new pipe line 
be installed, no new reservoir need be built until 1921. If the pipe 
line be postponed and Salisbury Brook water be purified, so that 
both sources of supply may be used when necessary, the construc- 
tion of more distributing reservoirs may be postponed until a new 
pipe line larger than 24 in. in diameter is required. 

Because of their very high unit cost, and because either of the 
other methods suggested meets the deficiencies of supply more 
liberally and efficiently for the same expenditure, and because the 
present reservoirs store enough water to meet the emergencies for 
which they were built, the construction of new reservoirs would be 
neither timely nor expedient. 


Pipe LINE v. PURIFICATION PLANT. 


A new pipe line to Silver Lake would give the necessary relief to 
the city until at least 1927, when the Silver Lake source should 
be supplemented in order to avoid drawing below 16 ft. The 
best way of doing this may be determined at that time. The 
present evidence is in favor of diverting the flow of Howard and 
Pine brooks, which would add 3 390 000 gal. daily to the quantity 
which might be drawn from Silver Lake. Further additions 
might be made from other ponds and streams in the vicinity of 
Silver Lake, as reported previously (Snow and Kingman, Report, 
1897). 

However, the present pipe line has a capacity of 6 000 000 gal. 
when the pumps are working against a friction head of 102 ft., 
while Silver Lake has an average yield of 3 500 000 gal. The ca- 
pacity of the pipe line is, therefore, greatly in excess of the average 
yield of the lake. It therefore seems unwise, apart from financial 
considerations, to lay a new pipe line simply to serve as an auxiliary 
when the present main can deliver more than the average yield of 
the lake. If the line were laid, the pipe capacity would be more 
than doubled for the present, decreasing as the lines aged. The 
twogmains would supply the city until 1931, when a third main, 
30 in. in diameter, would be required. It would seem better, 
therefore, to postpone the construction of a 24-in. pipe line until 
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Silver Lake has to be added to, when a larger pipe line (36-in.) 
should be laid, taking the place of the two smaller mains which the 
other plan would demand, and effecting a great saving in cost. 
Meanwhile, the deficiencies should be made up with purified Salis- 
bury Brook Reservoir water. 

It is obvious that if the construction of the inevitable additional 
pipe line be postponed, say until 1931, it would be practicable to 
lay a pipe as large as 36 in. in diameter, which, with the present 
24-in. line and the Salisbury Brook filters, would supply the Brock- 
ton District to the probable capacity of both sources, increased by 
probable additions to Silver Lake. By adding other sources to 
Silver Lake, a new 24-in. pipe line would serve as an auxiliary until 
1931. So would the old source if some of the ‘“ large amount of 
water now going to waste in the winter and spring ’”’ be used in 
addition to the dry weather yield of the reservoir, as recommended 
by Mr. Felton, to reinforce the Silver Lake supply, as shown on 
Fig. VII. 

The future supply would be much more flexible if taken from 
two sources than from one alone. With the old supply available 
as an auxiliary, a break could occur in the Silver Lake line and the 
various quantities of water could be supplied from the old source 
for the times given in the following table. 


QUANTITIES OF PURIFIED WATER WHICH COULD BE SUPPLIED FROM SALISBURY 
Brook RESERVOIR AND PRESENT DISTRIBUTING RESERVOIRS, SHOULD AN 
ACCIDENT HAPPEN TO THE SILVER LAKE Pumps oR PIPE LINE. 


Gallons per Day. Number of Days. 


Not less than 38 
8 


The quantities in the above table would be ample until an addi- 
tional pipe line to Silver Lake would be needed. Another advan- 


| 
| 
4 
| 
3 | 
4 | 
| 
| 
5.000 000 | 
6 000 000 
aa 7 000 000 4 
8 000 000 | 2.7 
a 9 000 000 | 2.0 
10 000 000 1.6 
oe 11 000 000 | 1.3 
12 000 000 1.1 
s 13 000 000 | 1.0 
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tage of the Purification Plan is that Silver Lake would last at least 
four years longer and without using more than the dry weather 
yield of the old source. 

Experience has shown that the hygienically safe Salisbury Brook 
water can be made attractive; furthermore, it is a convenient 
auxiliary and is also more economical than a new 24-in. pipe line. 

A comparison of the two programs is given in the following 
table. In this table, it is assumed that Silver Lake may be drafted 
16 ft. without injuring the quality of the water. Should this 
assumption prove incorrect, additions to Silver Lake would have 
to be made earlier than the dates given. 


CoMPaRISON OF ProGRAMS NECESSITATED BY Two METHODS OF AUXILIARY 
SUPPLY, ASSUMING SILVER LAKE TO BE DRAWN DOWN 16 FEET AND ONLY 
THE Dry WEATHER FLOW OF SALISBURY BrooK RESERVOIR UTILIZED. 


| 
| 


Year. 24-In. Pipe Line Plan. | Purification Plan. 


24-in. pipe line, $345 000. | Purification plant, $70,000. 


New reservoir. 


Additions to Silver Lake. 


30-in. pipe line and pump. | 36-in. pipe line and pump. 
Additions to Silver Lake. 


New reservoir. 


FINANCIAL CONSIDERATIONS. 


The first cost of a new 24-in. pipe line is estimated at $345 000; 
of a purification plant having a capacity of 5 000 000 gal. daily, at 
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$70 000. The interest and sinking fund charges during the life of 
the bonds, and beginning 1917, may be estimated as follows: 


Plant. 


| 24-In. Pipe Line. 


Sinking fund payments, basis 3.75 per cent. . 6 180 


. | 
Interest, 4 per cent $13 800 | 

| 
Total annual fixed charges $19 980 


/ 


These estimates, capitalized at 4 per cent. interest for eleven 
years, — the end of the period during which it is estimated that 
Silver Lake will furnish enough water to supply the average con- 
sumption of the district, — will amount in 1927 to the following: 


ACCUMULATED VALUE OF FIxED CHARGES, 1927. 


Purification 


24-In. Pipe Line. lant 


Value of fixed charges $280 234 $56 860 
Less value of purification plant 56 860 


Difference in favor of purification plant... .. $223 374 


Cost oF WATER. 


The cost of pumping water from Silver Lake may be compared 
with the cost of purifying and pumping the Salisbury Reservoir 
water, as follows: 

Cost of pumping from Silver Lake, based on 1912, 1913, and 1914 
records $13.09 per million gal. 
Cost of operation of purification plant and old pumping station: 


ages 
Oil and waste 
Repairs and miscellaneous 


— 
4 $2 800 
1254 
$4 054 
| 
| | 
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Chemicals per 1 000 000 gal 5.01 
Wash water at $9.00 per 1 000 000 gal 36 
Superintendence 55 
Light and heat .20 


Additional cost of Salisbury Brook Reservoir supply, purified and 
: $1.24 per mil. gal. 
Additional annual cost of purifying 1 500 000 gal. daily 
In eleven years, the extra cost capitalized at 4 per cent. would 
be equivalent to $9 525.00 


Cost of pipe line, 1927 $280 234.00 
Cost of filters to 1927 
Cost of filter operation and pumping at Brockton, 

to 1927, additional 


Total cost of filters and operation, to 1927 


Saving over pipe line by 1927 $213 849.00 


LocaTION AND DESIGN OF PURIFICATION PLANT. 


Figs. IV and III illustrate the proposed filtration plant for the 
Salisbury Brook Reservoir, which would be located on the old 
pumping station lot along the pipe line leading from the Salisbury 
Brook Reservoir. 

The plant would consist of a coagulating basin having a capacity 
of 500 000 gal.; five filter units each having a capacity of 1 000 000 
gal. daily, which would be arranged on both sides of a gallery 
which would contain the necessary filter piping and appurtenances; 
an elevated tank for the storage of wash water; a house to cover 
the operating room of the filters and to house the devices for ap- 
plying chemicals to the unfiltered water, and a filtered water basin 
having a capacity of 500 000 gal., from which the present pumps 
would discharge the filtered water into the mains. 

As the water came from the reservoir, it would receive a dose of 
chemicals; the treated water, after storage in the coagulating 
basin, would pass through the filters into the filtered water basin; 
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a small pump would lift about four per cent. of the filtered water 
into the wash water tank, from which the filters would be washed; 
the waste water containing the material washed from the filters 
would discharge into the drain. 

No new or untried devices are contemplated in the design, but 
only what experience in other places has proved to be successful. 


PRACTICAL RESULTS. 


As an example of what might be reasonably expected as a result, 
there is appended to this report a table showing the results ob- 
tained at Exeter, N. H. (during 1914), by a plant constructed by 
the writer in 1906, and consequently ten years old. This plant 


AVERAGE RESULTS OF ANALYSES OF SALISBURY Brook ReseRvoIR WATER, 
1910-1914, IncLUSIVE; or Exeter, N. H., Reservorr WaTER, BE- 
FORE AND AFTER PURIFICATION, FOR YEAR 1914. 
(Parts per 100 000.) 


Salisbury Exeter Exeter 
Source. Brook Water Works Filtered 
Reservoir. Reservoir. Water. 
Oxyoun consumiod 0.653 0.278 
Nitrogen as free ammonia............. -0032 0.0078 0.0099 
Nitrogen as albuminoid ammonia...... .0256 0.0307 0.0140 
Nitrogen as nitrites... .0000 0.0000 0.0001 
Nitrogen: a9 nitrates. .0009 0.0054 0.0060 
Total residue on evaporation.......... 4.54 7.56 | 7.26 
Bacteria per c.c. at 20 degrees C......| ...... 293. 27. 
Bacteria per c.c. at 37.5 degreesC. ...| ...... 139. 
Presumptive test for B. coliin 10 ¢.c...|  ...... Negative 
Bd. of H.| R.S.W. | R.S. W. 


* Experiments by Mr. Bolling show that the color of the Salisbury Brook Reservoir 
water may be reduced to 0.04. 
\ 
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treats a very bad water from a shallow reservoir. The conditions 
are worse than at Brockton, yet the color of the filtered water is 
reduced below that of Silver Lake. 


SUMMARY AND CONCLUSIONS. 


The present water supply from Silver Lake is excellent in quality. 
It is delivered through a pipe line 11.6 miles long, against a head of 
340 ft. The present capacity of this pipe line is 6 000 000 gal., 
and is exceeded at times of maximum consumption. Either more 
distributing reservoirs or a new pipe line must be constructed, or 
the old Salisbury Reservoir must be used as an auxiliary. 

The continuous average yield of Silver Lake is 3 500000 gal. 
daily. The present population of Brockton, according to the 
state census, is 61 944; and the average daily consumption of 
water is about 3 201 000 gal. As reported by other engineers, the 
average consumption will exceed the average yield of Silver Lake 
by 1918, but by drawing down the lake 16 ft., thereby reducing 
the storage one half, the supply will meet the average consumption 
until 1927. 

Because the present excellent quality of Silver Lake water de- 
pends upon its long storage, the lake should be kept as full as 
practicable. 

Distributing reservoirs, like the two 4 000 000 gal. reservoirs in 
Avon, are excellent for meeting sudden fluctuations in consump- 
tion. They are too costly for furnishing an auxiliary water 
supply for several consecutive days. The same result may be 
accomplished better by an additional pipe line or by using the old 
source. 

The Salisbury Brook Reservoir has a safe yield of 1 500 000 gal. 
daily, which, if filtered and used, would postpone adding to Silver 
Lake for four years beyond the time when the consumption would 
equal the safe yield of the lake, viz., 1931 instead of 1927. 2 

Salisbury Brook Reservoir water, while safe to drink, is unfit for 
use in a city like Brockton unless it be decolorized. This can be 
accomplished only by treatment with sulphate of alumina, followed 
by filtration. The color of the water could be reduced below that 
of Silver Lake, as proved by the experience of many cities supplied 
with decolorized water. Filtration through sand without the addi- 
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tion of chemicals would reduce the average color from 0.52 to 0.31. 
The water would contain thrice as much color as Silver Lake water, 
a result which would neither satisfy the consumers nor warrant 
the cost of filtration. 

A new 24-in. pipe line might be laid from Silver Lake, and would 
serve until 1930, when a third pipe line, 30 in. in diameter, would 
be required. The present pipe line can deliver 6 000 000 gal., or 
more than the safe yield of Silver Lake, and it seems illogical to 
further increase the pipe lines until after additions have to be made 
to Silver Lake, when one new main, 36 in. in diameter, equal to 
the probable capacity of the source with future additions, might 
be laid far more economically. 

By using filtered Salisbury Reservoir water to make up defi- 
ciencies until additions must be made to Silver Lake, the lake may 
be kept more nearly full; the construction of new distributing 
reservoirs may be avoided; an auxiliary supply of 5 000 000 gal. 
daily for at least a month would be available at all times; the 
construction of a new pipe line could be postponed until 1927, or 
longer, if some of the water now going to waste in Avon be filtered 
and utilized, and the water supplied from the auxiliary source 
would equal Silver Lake water in color and in safeness. 

The estimaced construction cost of a 24-in. pipe line is $345 000; 
of a filter $70000. The average cost of pumping water from 
Silver Lake is $13.09 per million gallons; the cost of purifying 
1 500 000 gal. daily would be $14.33 per million gallons, or $1.24 
per million gallons more. These differences, capitalized at the 
rates of interest prevailing in Brockton, show in 1927 a difference of 
$223 374 in favor of the purification plan. 

The writer has recommended that the city construct a filter 
plant at the Brockton Pumping Station, as illustrated by the ac- 
companying sketches, at a cost of $70 000, and postpone the con- 
struction of a pipe line until after the average daily consumption 
equals the average yield of Silver Lake plus the 1 500 000 gal. 
which may be drawn from the Salisbury Brook Reservoir. The 
purification plant should have a capacity of 1 500 000 gal. in eight 
hours, or the equivalent of the dry-weather yield of Salisbury 
Brook Reservoir, which reservoir should be kept full at all times, 
that the maximum amount of water may be held in reserve con- 
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stantly. It is also desirable, in order to maintain the quality of 
the water, that Silver Lake be kept as full as practicable. This 
may be accomplished by adding nearby sources in the future. 

If the plant recommended be constructed, enough would be 
saved by the time further large improvements are required to pay 
a large part of their cost, and the cost of the purification plant as 


well. 


DISCUSSION. 


Mr. Grorce A. JoHnson.* Mr. Weston’s paper sets forth 
certain cardinal reasons why colored waters, like those of Salisbury 
Brook, are best decolorized by the use of chemicals and filtration 
through rapid sand filters. He has placed proper emphasis on the 
fact that while long storage in reservoirs will result in marked 
color reduction, water thus stored becomes an easy prey to the 
activities of micro-organisms, which impart to it offensive tastes 
and odors. Long storage is almost certain to be accompanied by 
stagnation of the lower strata, and if these layers are drawn upon 
for the supply, they require aération before delivery to the con- 


sumers. 


Mr. Weston also emphasizes the greater cost attending the de- . 


colorization of Salisbury Brook water by the use of coagulants and 
filtration through slow sand filters. This is a feature which has 
been found true in many other comparisons of like character, and 
is due chiefly to the necessity for large coagulating and sedimenta- 
tion facilities, and to the greater cost of construction of slow sand 
filters of the same daily capacity as rapid sand filters. 


FILTRATION FOR THE PHysicAL IMPROVEMENT OF NEW ENGLAND 
WATERS. 


As a rule, the waters of New England are comparatively free 
from turbidity, but many of them are quite deeply colored by 
vegetable stain. To remove these physical defects, filtration has 
been resorted to inumany places. In a few cities, notably Brook- 
line, Lowell, and Reading, Mass., iron removal is an important 
feature in the purification process. 


* Consulting Hydraulic Engineer, New York. 
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MonicipaAL WATER PURIFICATION PLANTS IN NEw ENGLAND. 


Raw Water. 
are Rated (Parts per Million.) 
i aily i re 
Place. Sand Year Built.) Ca acity, 
Filter. Million | 
Gallons. 
= 
< 
Bangor, Me......... Rapid | 1912* | 8.0 | ab 52 | 12 | 28 
Belfast, Me.......... Rapid 1913* | © 1.13 | ab 102 | 10 | 17 
Biddeford, Me....... Rapid | 1911* | 100 | a 33 | 20 
Slow 1909 1.2 None 
‘s Exeter, N. H........ Rapid | 1906 1.0 a 50 | 15 | 30 
Lebanon, N. H.......| Rapid | 1907 1.0 a 
Somersworth, N. H...| Slow 1897 1.5 None 
: Burlington, Vt....... Rapid | 1907 25 |a 15 | 45 | 55 
St. Johnsbury, Vt... .| Slow 1897 
2 Brookline, Mass......| Slow 1916 10.0 None 29 | 40 | 47 
Cheshire, Mass.......] ...... None Bil 
Cohasset, Mass... ... Rapid | 1914 0.5 None 44 | 30} 16 
Lawrence, Mass...... low 1893 6.0 None 25 15 
Lowell, Mass. . .| Slow 1915 10.0 None 30 | 40 | 28 
Marblehead, Mass....} Slow 1908 2.0 None 5 10 
Middleboro, Mass... .} Slow 1913 1.0 None 
Reading, Mass....... Rapid | 1910 1.5 a-b 25 | .. | 44 
Springfield, Mass.....} Slow 1909 15.0 a 36 | 10} 14 
W. Springfield, Mass.| Slow | ...... 1.0 None 
Bristol-Warren, R.I..| Rapid | 1908 3.0 a-b-e 50 | 10 | 27 
E. Greenwich, R. I...| Rapid | 1907 1.0 a-c 
E. Providence, R.I...| Rapid 1893 3.0 a-c 50 | 12 | 24 
Jamestown, R. I.....| Rapid 1910 0.5 a-c 55 | 9] 18 
Newport; Rapid 1910 3.0 a-c 40 | 19 | 29 
Greenwich, Conn.....} Rapid 1911* 4.5 a 38 | 15 | 30 
New Haven, Conn. ..|} Slow 1905 12.0 None 20 | 40 | 45 
Norwich, Conn....... Rapid | 1911 
So. Norwalk, Conn...| Slow 1908 3.0 None 15 | 14] 26 
Providence, R. I... .. Slow 1905 30.0 None 40; 9] 13 


Norges: a=alum; b=lime; c=soda. 
* Newest installations. 
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In the accompanying table is given a fairly complete list of the 
municipal water filtration plants in New England. In addition 
to this list there are quite a number of many sizable rapid filter 
plants for the purification of waters for industrial use. 

These data show that where color removal is aimed at, a coagu- 
lant, sulphate of aluminum, is almost always used. Where thor- 
oughly good results in this direction are sought, it is the usual 
practice in New England, as elsewhere, to employ rapid sand 
filters, as distinguished from slow sand filters, in conjunction with 
the coagulating treatment. 


HycGienic ErriciIeNcy oF Rapip Sanp FILTers. 


Aside from the obvious desirability of improving the appearance 
of public water supplies, by the removal of suspended matters and 
dissolved color, there is another phase of water purification of far 
greater importance. This refers to the removal from water of 
pathogenic bacterial life, particularly the typhoid fever germ. 

The public in general senses but dimly the tremendous toll this 
country pays each year to that plague of filth, typhoid fever. 
Those of us who have never experienced this disease really think 
little about it, but the facts are all too plain that each year two 
hundred thousand people in America suffer from it, and twenty 
thousand die of it. In the course of a decade, therefore, one in 
every fifty inhabitants of this country contracts the disease. 

Professor Sedgwick describes typhoid fever as a disease of de- 
fective civilization, since the widespread and frequent occurrence 
of this disease is due to defective sanitation; and defective sani- 
tation means defective civilization. Unhappily, this is all too true. 
Typhoid fever cannot be contracted naturally without taking into 
the mouth the excrement of another human being, and this is done 
either by drinking water or milk which has been fouled by human 
excreta, by eating raw vegetables or other foods which have been 
contaminated in a similar manner, or by direct hand-to-mouth 
infection. The result of such practices, followed through igno- 
rance of the possible results, or complacent tolerance by the public 
of unsanitary modes of living, is a heavy death toll which is en- 
tirely preventable, and which needlessly dissipates in vital capital 
$150 000 000 annually. 
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Twenty millions of people in the United States are now being 
furnished with filtered water at a cost not exceeding $8 000 000, or 
forty cents per capita, per year, and in the cities having filtered 
water supplies the water-borne typhoid has been practically elimi- 
nated, as reliable statistics abundantly show. Filtration of the 
water supplies of the remainder of the urban population of the 
United States would cost not more than $11 500 000 per year, and 
reliable statistics show that to do so would, at the very least, save 
thirty thousand typhoid cases and three thousand deaths each 
year, equivalent to vital capital in the total sum of $22 500 000 
annually, or twice the money cost of prevention. 


REDUCTION IN TypHoID FEVER DeatH-RATES IN AMERICAN Cities 
ING THE FILTRATION OF THE PUBLIC WATER SUPPLIES. 


(Averages for five years before and five years after filtration.) 


Average T. id | 
Fever Death fate| Per Cent. Redue- 
Kind of ‘Fever Death-Rates 
City. Filter Coagulant * Opulatio | which Followed 
Used. Before. | After |the Filtration of 
| the — ater 
tion. | tion. | 
Albany, N. Y......... Slow Yes 109 | 28 | 74 
Charleston, 8. C......| Rapid Yes 106 | 62 | 41 
Cincinnati, O......... | Rapid Yes 5B.| ll | 80 
Columbus, O......... | Rapid Yes Sar 78 
Harrisburg, Pa......... Rapid Yes 

Hoboken, N. J........ Rapid | Yes 18 | 13 | 28 
Indianapolis, Ind......| Slow Yes 46 28 | 39 
Lawrence, Mass....... | Slow No 110 23 | 79 
Louisville, Ky........| Rapid Yes 57 24 | 58 
New Haven, Conn.....| Slow No 40 25 | 38 
New Orleans, La...... Rapid Yes 39 26 | 33 
Paterson, Ni... .....- Rapid Yes 29 | 9 | 69 
Philadelphia, Pa... ... Slow Yes 63 20 | 68 
Pittsburgh, Pa........ Slow No 132 | 19 85 
Providence, R.I...... Slow No 19 13 31 
Heading Slow No 53 35 34 
Scranton, Pa.........| Rapid Yes 2! 10 60 
Springfield, Mass...... Slow Yes 22 22 0 
Washington, D.C.....| Slow Yes 55 31 43 
Wilmington, D. C..... Slow Yes 35 24 31 
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The effect of water filtration on the typhoid fever death-rate is 
well understood, but, again to drive the point home, the speaker 
presents a tabular statement showing the actual experience in 
twenty representative cities of this country. 

Among sanitarians there appears to be little if any dissension 
from the view that modern filtration practices actually eliminate 
the water-borne diseases, or typhoid fever and closely allied dis- 
orders at the very least. That is to say, where the plants are 
properly designed, well constructed, and intelligently operated, 
water filtration in practical terms is one hundred per cent. efficient. 

The speaker next wishes to present some statistics to show how 
the typhoid fever death-rate, among the urban population of the 
United States, has decreased as water purification developed. 
The relationship between the two is strikingly proportional, and 
holds out every good promise for the future. 


RELATIONSHIP BETWEEN THE INCREASE IN POPULATION SUPPLIED WITH FIL- 
TERED WATER AND THE DECREASE IN THE TYPHOID FEVER DEATH-RATE 
IN THE REGISTRATION CITIES OF THE UNITED STATES. 


Per Cent. which Filtered | 

OPULATION. Water Population was of ges 

rear. Total in | Total 

Y |Total | |p Po of | Population 

wi 

| ittered Water: States. | Gities. 
1900 | 21 477 000 1 860 000 © | 2.4 8.7 36 
1901 | 22 146 000 2 400 000 | 3.1 10.8 34 
1902 | 22 679 000 2 700 000 3.4 11.9 37 
1903 | 23 221 000 3 100 000 3.8 13.3 38 
1904 | 23 724 000 3 800 000 4.6 16.0 35 
1905 | 24 729 000 4 300 000 5.1 17.4 30 
1906 | 26 342 000 5 400 000 | 6.7 20.5 33 
1907 27 145 000 6 300 000 7.2 23.2 32 
1908 28 501 000 7 500 000 | 8.4 23.3 25 
1909 | 29 655 000 | 8 900 000 9.8 30.1 21 
1910 | 21 342 000 | 10 805 000 bie 34.6 24 
1911 32 376 000 12 000 000 12.8 37.2 20 
1912 | 33 304 000 14 100 000 14.7 42.4 16 
1913 | 34 230 000 | 16 500 000 | 17.0 48.0 16 

| 


Where a city takes its public water supply from surface streams 
and lakes, it is always liable to dangerous contamination at any 
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time. Strict sanitary patrol of the watershed will tend to prevent 
gross pollution and minimize the danger, but it will not eliminate 
it entirely. Merely because a city for years has enjoyed a very 
low typhoid fever death-rate while continuing to use a surface 
water supply without purification, is no reasonable assurance that 
at any time the supply may not become contaminated and cause 
an epidemic among the consumers. No unpurified surface water 
supply is entirely safe to drink, and on hygienic grounds alone 
water purification will always show a substantial balance on the 
right side of the ledger. Where one dollar is spent for pure water, 
many dollars are saved in the form of vital capital through the 
prevention of sickness and death. Ifa community of 19 000 people 
spends each year forty cents per capita for filtered water, and thus 
each year prevents a single death and the attendant ten cases of 
illness from typhoid fever, it will come out even financially, and 
increase its self-respect into the bargain. 
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REPORT OF COMMITTEE ON METER RATES. 


[Presented February 9, 1916.} 
(Subject to Revision.) 


To THE New ENGLAND WaTER Works ASSOCIATION: 

Your Committee on Meter Rates, having presented a pre- 
liminary report in September, 1914,* and having had the benefit 
of such discussion as has taken place by members of the Asso- 
ciation, now presents its final report. 

Your Committee has prepared a standard form for Meter Rates. 
This is given in alternate forms, according as gallons or cubic 
feet are used, and as the unit of time is annual, quarterly, or 
monthly. The schedules are as follows: 


QUANTITIES IN GALLONS. BILLS ANNUALLY. 
For each service supplied by §-in. meter there shall be a charge for 


the service and meter per annum, of 

In addition thereto, for all water drawn there shall be charged: Per 
1000 gal 

For the first 300 000 gal. of water per annum, or any part thereof, 

the Domestic Rats of 
For water in excess of 300 000 gal. and under 3 000 000 gal. per 

annum, the INTERMEDIATE Rate of 
For water in excess of 3 000 000 gal. per annum, the Manurac- 

TURING Rate of 


QUANTITIES IN GALLONS. BILLS QUARTERLY. 
For each service supplied by §-in. meter there shall be a charge for 


the service and meter per quarter, of ~ a eee 

In addition thereto, for all water drawn there shall be charged: Per 
1000 gal 

For the first 75 000 gal. of water per quarter, or any part thereof, 

the Domestic Rate of 
For water in excess of 75000 gal. and under 750000 gal. per 

quarter, the INTERMEDIATE Rate of 
For water in excess of 750 000 gal. per quarter, the Manurac- 


* Journnat N. E. W. W. A., Vol. 28, 199 (1914). 
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QUANTITIES IN GALLONS. BILLS MONTHLY. 


For each service supplied by 3-in. meter there shall be a charge 
for the service and meter per month, of 
In addition thereto, for all water drawn there shall be charged: 


For the first 25 000 gal. of water’ per month or any part thereof, 
the Domestic Rate of 

For water in excess of 25000 gal. and under 250000 gal. per 
month, the INTERMEDIATE Rate of 

For water in excess of 250,000 gal. per month, the Manurac- 
TURING of 


QUANTITIES IN CUBIC FEET. BILLS QUARTERLY. 


For each service supplied by 3-in. meter there shall be a charge for 
the service and meter per quarter, of 
In addition thereto, for all water drawn there shall be charged: 


For the first 10 000 cu. ft. of water per quarter or any part thereof, 
thereof, the Domestic Rate of 

For water in excess of 10 000 cu. ft. and under 100 000 cu. ft. per 
quarter, the INTERMEDIATE Rate of 

For water in excess of 100 000 cu. ft. per quarter, the Manurac- 
TURING Rate of 


QUANTITIES IN CUBIC FEET. BILLS MONTHLY. 


For each service supplied by §-in. meter there shall be a charge for 
the service and meter per month, of 
In addition thereto, for all water drawn there shall be charged: 


For the first 3 300 cu. ft. of water per month, or any part 
thereof, the Domestic Rate of 

For water in excess of 3 300 cu. ft. and under 33 000 cu. ft. per 
month, the INTERMEDIATE Rare of 

For water in excess of 33 000 cu. ft. per month, the Manurac- 
TURING Rate of 


The prices to be written in the schedule should be fixed in 
each case by the local authorities to meet local conditions and 
to produce the required revenue, and the committee makes no 
suggestion as to how great they should be. It suggests, however, 
that the methods of determining the service charge and the rates 
for each class of water should follow those outlined in its pre- 
liminary report. 
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For a domestic service with §-in. meter, the ordinary service 
charge may properly be about $3 per annum where service and 
meter are paid for by the taker; $4 where the meter is furnished 
by the works, and $5 or $6 where both meter and service pipe are 
paid for by the works, the lower figure being used where the 
average cost of the service pipe is under $15, and the higher where 
it is greater than $15. The above charges, however, are subject 
to modification, depending upon local conditions, and in general 
the method of fixing them should be that laid down in the pre- 
liminary report of this committee. 

It is recommended that the price per 1 000 gal. or per 100 cu. 
ft. be in most cases an even number of cents, omitting fractions, 
and that the domestic rate and manufacturing rate be first fixed; 
that the manufacturing rate should very seldom be less than half 
of the domestic rate, and that for the intermediate rate the price 
be to the nearest cent midway between the average and the mean 
proportional of the domestic rate and the manufacturing rate. 
In other words, it will ordinarily be half-way between the two, 
or half-way between the two less one-half cent. 

The minimum charges for services with meters larger than 
8-in. may be fixed at larger sums, to be computed by the methods 
indicated in the preliminary report. 

A flat rate for all quantities may be made by fixing the same 
price for water for domestic purposes and for manufacturing ~ 
purposes, and in this event the whole schedule may be simplified. 

The committee further recommends that where the same works 
supply water in different services under conditions which impose 
substantially greater relative expense in one or more such serv- 
ices as compared with others, by reason of high-service pumping 
or otherwise, that it is just and equitable that discriminations be 
made and that for water sold in such districts the additional cost . 
may be approximately ascertained and an added price may be 
charged for water sold in such districts. 

For example, to one of the schedules as drawn above might 
be added the words: 

“For all water sold in the high-service district the charges 

cents per 1.000 gal. (or per 100 cu. ft.) greater 
than those in the above schedule.” 
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The committee recommends that statistics of sales of water by 
meter be classified on the basis that is used in the preparation of 
the rates schedule, and suggests that this can be done for any 
water-works system, even though the meter rates are not in the 
form recommended. The classification might appropriately be 
in this form: 


Services | Services Services 
coming | coming securing 
entirely | under Manv- 

under INTERME- | FACTURING 
DoMEsTIC | DIATE Rates, 
Rates, | Rares, that is, 
that is, | that is, using an Total. 
averaging | averaging average 
less than between of more 
820 gal. 820 to than 8 200 
per day. 8 200 gal. per 
gal. per day. 
day. 
Number of services... .. 
Total amount of water | 
supplied to these ser- | 
vices. Millions of gal- | 
Total amount of revenue | 
derived from these ser- | 
vices. Dollars....... | | 


The above constitutes all the underlying data that are necessary. 
From them the amount of water that would be sold under each 
of the rates, if a rate in the form now recommended were adopted, 
can be readily ascertained, and also the present revenue derived 
therefrom. From these the average present receipts from water 
quantities sold within these limits can be determined. With 
this information, the rates in the form recommended by your 
committee that would produce the same amount of revenue as 
present rates, in any case, can be ascertained. 

Compiling statistics in this form will further permit comparison 
of meter rates now in use under schedules which do not permit 
direct comparisons to be readily made, and will facilitate such 
comparisons on an accurate and uniform basis. 
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The committee calls attention to the chart prepared by it, 
and to be obtained in quantities from the Secretary, as a conven- 
ient means for plotting and comparing various meter rates. 

The committee recommends that the form for rates now pre- 
sented be adopted by the Association as a standard. 

_ The committee further reports that the other matters referred 
to it, relating to the study of waste of water, are still under con- 
sideration. As these matters are not in any way related to those 
first referred to the committee, the committee now reports on 
its primary work, which is complete, and asks for further time in 
reporting upon the other matters. 
ALLEN Hazen, Chairman, 
A. W. CuppEBACK, 
A. E. BLACKMER, 
JaMEs L. TIGHE, 
CHARLES R. BErrss, 
PHILANDER BEtTs, 
Committee on Meter Rates. 


DISCUSSION. 


Mr. C. W. SHerMAN.* I move that this report be accepted, 
and that the committee’s recommendation as to the adoption of 
the form for making out meter rates be adopted as the standard 
of the Association. 

(The motion is seconded by Mr. C. M. Saville.) 

Mr. G. A. Krna.t Mr. President, would it not be well for the 
Association to know what those recommendations are a little 
more than we can know now? Should they not be printed and 
sent to the members and then action taken on them? 

Mr. SHERMAN. It seems to me, Mr. President, that the Associa- 
tion would not commit itself to anything that might in any way 
work out unfortunately in adopting this as a standard, anc until 
something is adopted as a standard there is not much likelihood 
of getting it used. If, after a year or two, there is any possi- 
bility of improving it, it would not be a difficult matter to amend 


* Of Metcalf & Eddy, Boston. 
+ Superintendent Water Works, Taunton, Mass. 
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it. The prime thing, as I see it, is a method of arranging these 
things as a standard method. The committee does not in any 
way recommend the prices that should be put in; that should be 
fixed by each place independently. 

Mr. Frank L. Fuuiter.* I agree with Mr. King that we ought 
to have a chance to study these rates before we vote to adopt 
them. I think that at a subsequent meeting the motion would | 
be in order. 

Mr. Maurice R. Scuarrr.t In addition to the desirability 
of giving further study to this schedule, and possibly the read- 
ing of this committee report, it seems to me there are at least one 
or two rather important criticisms that may be made of the 
schedule as presented that ought to be given consideration, careful 
consideration, before this Association commits itself to this form 
of schedule. I will refer to those as briefly as I can. ; 

The general form of the schedule I believe is very excellent 
indeed, and I, for one, am pleased to see a schedule recommended 
in the form of a service charge without any allowance of water, 
and a sliding scale meter rate. But the service charge recom- 
mended, amounting to from three to six dollars per annum, is 
evidently based wholly upon the assumption that the consumer 
is to pay the fixed charges upon the cost of the meter and service 
connection only. Now, it seems to me that the idea of a rate 
schedule is, in the first place, to distribute the cost of maintaining 
a water-works plant among consumers somewhat in proportion 
as they contribute to that cost, and the idea of making a division 
between a service charge and a meter charge is primarily to assess 
by meter charge those costs which depend more or less directly 
upon the amount of water consumed, and to assess by a service 
charge those costs which are wholly independent of the amount 
of water consumed. Now, it is obvious that in addition to the 
fixed charges upon the meter and connection, the fixed charges 
upon a very large portion of the water-works plant, including the 
entire distribution system and considerable portions of the supply 
works, are wholly independent of the amount of water consumed 
by the connected consumers and dependent wholly upon the 


* Civil Engineer, Boston. 
+ Pittsburgh, Pa. 
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demands thrown upon the system by those consumers. I be- 
lieve, therefore, that a service charge which contains no allowance 
for water consumed but which is sufficiently large so that the 
consumer shall pay his fair proportion of all of the charges which 
he occasions to the water works by his connection, and which 
will include the fixed charges upon the plant for supplying the 
water and distributing it to him, would be fairer and better adapted 
to practical use in the long run than such a small service charge 
as is here suggested. 

Another disadvantage of the small service charge here suggested 
is that all of these additional fixed charges to which I have re- 
ferred are transferred into the meter rate, which is thereby made 
so much higher. The direct result of this is to penalize the long- 
hour high-load factor consumer, who uses water perhaps twenty- 
four hours per day at a more or less uniform rate, the most de- 
sirable type of consumer, and the one to whom the water works 
can best afford to make concession in order to retain; and by 
raising the meter rate and holding down the service charge, to 
reward the low-load factor short-hour consumer, who is the most 
expensive consumer to supply. } 

One other criticism of the schedule that may be made is that 
it seems to me it is entirely too definite with respect to suggesting 
the rates of consumption which shall be adopted as the dividing 
lines between the several steps of the sliding scale. To my mind, 
the justification of a sliding scale of meter rates is the fact that a 
water-works plant, although it may have the monopoly of the 
supply of water in a given territory, is nevertheless placed in com- 
petition with other possible sources of supply whenever it comes 
to supply a consumer large enough so that a separate supply 
system becomes an economic possibility. And the justification 
for the sliding scale of rates is the necessity of making concessions 
to such large consumers so that they may obtain water at some- 
thing approaching the price at which they might obtain it if they 
put in independent supplies of their own. In other words, we 
have here exactly the same problem of rate making that the electric 
light and power companies have to face in going into the market 
and attempting to displace isolated power plants. That being 
the case, the so-called manufacturing rate or lower step of the 
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sliding scale schedule should depend, I think, entirely upon the 
local conditions with respect to the availability of other sources 
of supply and the number and character of large consumers who 
have to be considered as possibly going to other competitive 
sources of supply. 

For those reasons it seems to me entirely impractical to fix 
in any standard form either the rates of consumption which 
should be considered as the proper dividing lines between the 
several steps of the schedule or the ratio between the maximum 
and minimum rates of the schedule, as is suggested in this report. 
And not only do I think it wise that further consideration should 
be given to the report before it is adopted, but it appears to me 
very unwise that it should be adopted unless some changes along 
these two lines should first be made. 

Mr. SHERMAN. I am hardly in a position to be arguing for 
the committee, not being a member of it and not having seen 
the report before I read it. But I think Mr. Scharff’s first criti- 
cism is made under some misapprehension of what the report 
says. While they do suggest that the method of fixing the service 
charge might very properly follow the method outlined in their 
preliminary report, and be based, as Mr. Scharff says, on the 
fixed charges on service pipe or meter, they do not at all specify 
it in the standard form of rates, and the Association by accepting 
the suggested form as a standard would not accept that method 
of fixing the service charge. That would be left to be fixed by 
each water department for itself. The specific wording here is, 
“ Tt suggests, however, that the method of determining the service 
charge and the rates for each class of water should follow those 
outlined in its preliminary report.’”’ That does not, however, 
make them a part of the standard method of rating. 

The other point raised by Mr. Scharff, that of the points of 
division between domestic, intermediate, and manufacturing 
rates, is, of course, fixed in their recommendation, and must be 
fixed if anything is to be taken as a standard. It does not seem 
to me that that is necessarily an argument against it. The com- 
mittee, at least in its preliminary report, recognized fully that 
local conditions might in some cases make any such standard as 
they recommend impractical. And unquestionably where local 
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conditions call for something different than would conform to the 
standards, the local conditions should govern. But there are a 
great many cases where there is no particular reason where 
any convenient point should not be considered the dividing line, 
and for all such cases it would seem desirable that such a standard 
be adopted. Certainly we can make no comparison of quantities 
of water used under the different charges, or of what the changes 
in revenue would be for certain changes in charges, unless we have 
some definite division point for what may be considered standard 
rates. 

Under these circumstances, and bearing in mind that the com- 
mittee does not recommend as part of its standard what the service 
charge should be, but merely suggests a method which seems to 
them a reasonable way of getting at it, and that while this matter 
of dividing the different classes of charges may not be applicable 
in all cases, it still probably is in a large percentage of them, and if 
anything is to be standard it has got to be adopted by somebody, 
and I think our committee is as well qualified to judge what those 
points are as any committee could be, — I think there is no reason 
yet advanced why the Association should not adopt this. 

Mr. Martin.* I think there is one reason why we should 
postpone this matter to the next meeting, and that is the lack 
of members present. The members have drifted out. There 
are perhaps not more than half as many here as there would be 
if we take it up at the beginning of the next meeting. It seems 
to me that it would be a good scheme to have this report printed 
and forwarded to the members with the notice of the next meeting, 
and then have it taken up with a full membership and discussed, 
if it is necessary to discuss it, and, if not, have it voted on when 
there are enough here to know just what is going on. I offer 
that suggestion. 

Mr. Kina. Mr. President, I move that as a substitute motion 
to Mr. Sherman’s, that it be printed and sent to members and 
action taken at the next meeting. 

Mr. SuHermMan. That is entirely acceptable, Mr. President. 

PRESIDENT SuLtiivAN. Then it is made as a motion, as stated 
by Mr. Martin, that it be printed and sent to members and be 

* Superintendent of Water Works, Springfield, Mass. 
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discussed at the beginning of the next meeting. The other 
motion is withdrawn, if there is no objection. Is there anything 
to be said on that motion? 

(The motion is adopted.) 


Discussion AT MEETING OF FEBRUARY, 1916. 


Mr. ALLEN Hazen * (by letter). The application of the methods 
proposed by the committee to the rates of a specific system may 
be helpful. It is proposed to find a new rate conforming to the 
committee’s recommendation that will produce the same revenue 
that is produced by present rates. ; 

The plant selected for this study is a small one, with 4 958 meters 
and a few unmetered services which are not brought into this 
study. Waste has been persistently hunted for years, and the 
per capita consumption is unusually low. 

On Fig. 1 a solid line shows the present rates. On the same 
sheet are drawn three other solid lines, which together show the 
annual bills up to $5000 per annum for all quantities of water 
drawn. These total-bill lines are easily drawn on the meter-rate 
sheet of the committee, and add considerably to the convenience 
of the study. 

The meter rates for this plant, from a scientific standpoint, are 
bad. They advance by irregular steps. It is sometimes possible 
to get a lower bill by drawing more water. The rates for the 
largest consumers are too low, and for certain intermediate ones 
they are too high. The schedule, however, is fixed by contract, 
has successfully withstood attacks, and is a good revenue producer. 
It is certain that it will not soon be changed, but we may, never- 
theless, see what could be done to improve it if conditions per- 
mitted. 

An analysis of the records for the last year shows that 4 839 
of the services drew less than 300 000 gal. each. On the proposed 
classification all water drawn by them would come under the 
Domestic Rate. These services drew in the aggregate 150 000 000 
gal. of water, an average of 85 gal. per day for each service. 
Among the larger services there were 99 drawing larger quantities 


* Civil Engineer, New York. 
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but less than 3 000 000 gal. each, and therefore coming under the 
Intermediate Rate. These drew, in all, 47.7 million gallons, an 
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average of 1 320 gal. per day for each service. Of this amount, 
300 000 gal. from each service during the year, or 29.7 million 
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gallons, would be charged at the Domestic Rate. The remaining 
18 000 000 gal. drawn by these 99 services would be charged at 
the Intermediate Rate. There were, further, 20 services draw- 
ing over 3 000 000 gal. each, and so coming under the proposed 
Manufacturing Rate. The total draft by these was 143.3 million 
gallons, an average of 20 000 gal. daily for each service. Of the 
whole quantity drawn by these 20 services, 6 000 000 gal. would 
be charged at the Domestic Rate, 54000 000 gal. at the Inter- 
mediate Rate, and the remaining 83.3 million gallons at the 
Manufacturing Rate. Bringing these quantities together for 
the whole system, it is found that 341 million gallons were sold, of 
which 185.7 million gallons, or 54.45 per cent., would be charged 
at the Domestic Rate; 72 million gallons, or 21.12 per cent., 
would be charged at the Intermediate Rate; and 83.3 million 
gallons, or 24.43 per cent., would be charged at the Manufacturing 
Rate. 

The service charge for local conditions, computed as suggested 
in the committee’s report, is found to be 40 cents per month, or 
$4.80 per annum, for a 3-in. service. For 4958 services, this 
amounts to $23 800. About 3 per cent. of the services are larger 
and would pay a greater service charge. Approximately, 5 per 
cent. would be added, and the total amount produced by the 
service charge would be $25 000. 

The actual revenue from the sale of water was $91 226. De- 
ducting the amount that would have been raised by the service 
charge, if it had been in effect, leaves $66 226 to be charged for 
water. 

The slide in the present scale exceeds the 2 to 1 ratio which the 
committee suggests as the ordinary maximum. In finding new 
rates, it is proposed to reduce the amount of slide to the 2 to 1 
limit. The calculation will be made by first, applying assumed 
rates which are in this proportion and determining what these 
rates would have produced and how much they would have 
to be increased to produce the desired revenue. It makes no differ-. 
ence what rates are assumed for the first calculation, so long as 
they are in the right proportion; 20, 14.6, and 10 cents per 1 000 
gal. will be used. At these rates the revenue that would have been 
derived is as follows: 
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185.7 million gallons @ 20¢ $37 140 
72 million gallons @ 14.6¢ 10 510 
83.3 million gallons @ 10¢ 8 330 


$55 980 


The required sales to equal present revenue as found above is 
$66 226, or 18.3 per cent. more than the amount found by this 
trial. The assumed rates must, therefore, be raised by 18.3 per 
cent. So corrected, they are found to be 11.83, 17.27, and 23.66 
cents per 1000 gal. As cubic feet are used, the corresponding 
values are found to be 8.87, 12.95, and 17.75 cents per 100 cu. ft. 
The round figures 9, 13, and 18 are sufficiently close and may be 
used. 

As the bills are rendered monthly, the quantity figures in the 
committee’s schedule are divided by 12 (months in a year) and 
by 7.5 (gallons in a cubic foot), and the schedule with the blanks 
filled in is as follows: : 


For each service supplied by 3-in. meter there shall be a charge 

for the service and meter per month of 40¢ 
In addition thereto, for all water drawn there shall be charged: Per 

100 cu. ft. 

For the first 3 300 cu. ft. of water per month, or any part thereof, 
the Domestic Rate of 18¢ 

For water in excess of 3 300 cu. ft. and under 33 000 cu. ft. per 
month, the Intermediate Rate of . 13¢ 

For water in excess of 33 000 cu. ft. per month, the Manufacturing 
9¢ 


On Fig. 1 the rates corresponding to this schedule are plotted 
as a dotted line. The annual bills are also shown. These dotted 
lines show a schedule of rates that conforms to the committee’s 
recommendation in all respects and that would have produced 
the same revenue for this plant as the present rates shown by 
solid lines actually did produce for the record year. 

This plotting shows clearly just which classes of consumers 
would have their rates raised and which would have their rates 
lowered. It is interesting to note that consumers drawing from 
50 to 150 gal. per day on an average, these, being two thirds of the 
whole number, would not be greatly affected by the change. 
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There is a further comparison that may be made and that has 
some interest in this case. On page 212 * of the printed report is 
given a representative rate in the form proposed by the committee 
that in a general way is found to correspond approximately with 
current practice of American cities that have adopted the meter 
system. If this schedule had been in effect at the plant in question 
during the past year, the charges under it would have been as 
follows: 


Service charge for 4 958 services @ $4.20 (=$3.00+$1.20) .. . $20 7 

Add approximately for larger services5%.......2.2.2.. 1 000 
185.7 million gallons of water @21¢ ........2.2.2... 39 100 
72 million gallons'of water @ 164... 11 500 
$3.3 million gallons:of water 9 200 


The actual revenue from the sale of water was $91 226, which 
is 11.7 per cent. more than the sum that would have been received 
by the above-mentioned rates. It is thus ascertained that the 
actual rates of this company produced a revenue that is about 
12 per cent. greater than the average or representative rate as 
above defined would have done. 

The writer fully concurs in a great deal of what Mr. Scharff says 
in regard to the service charge, but he thinks that there is one 
substantial element in the situation which has been overlooked by 
Mr. Scharff, and which makes it undesirable and impracticable 
to greatly increase the service charge. 

In a normal, completely metered water-works system, 90 per 
cent., more or less, of all the takers are served by 3-in. meters and 
services. The smallest cottages and houses of considerable size 
are supplied through pipes of the same size. A service of this 
size is practically large enough to take care of most of the takers, 
and there are practical reasons why it would not be wise to in- 
crease the size of the service pipe unnecessarily. On the other 
hand, practical considerations do not warrant reducing the size 
of the pipe to the smallest houses. 

If the whole amount that might, in the aggregate, be assessed 
in service charges against all the houses could be equitably assessed 
on the several houses in proportion to the facilities for the use 
* Journat N. E. W. W. A., Vol. 28 (1914). 
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of water in them, there would be considerable merit in the pro- 
cedure of assessing the full amount in that way. The small cottage 
would then pay a small service charge, and a good-sized house 
would pay a much larger service charge, even though the size of 
the pipe and meter were the same. 

Practically it would be very difficult to apply such a system 
of grading service charges, and it was not seriously considered by 
the committee. 

To divide the whole amount that might be placed on service 
charges by the number of services, and to distribute it equally, 
is doing a substantial injustice to the smallest takers, and lets 
the larger houses off at less than their fair share of cost. 

The way that the matter is practically carried out at the present 
time in a majority of American cities is to assess the extra cost 
that might be attributed to service charge by theoretical segre- 
gation in the form of an additional price per thousand gallons 
on certain quantities of water that are first drawn from each 
service. This gives rise to the sliding scale. This procedure 
distributes the said charges, or so much of them as are represented 
by the higher rates, among the different consumers in proportion 
to the quantities of water that are drawn. The procedure prob- 
ably does not put all the extra charges exactly where they should 
best go, but in a broad, general way the writer believes that it 
distributes them approximately in an equitable manner, and that 
the general procedure outlined by the Committee’s report will 
result in a more equitable distribution of all the burden among the 
takers than would result from the use of a much higher service 
charge, and the elimination of all, or a part of the excess charge 
on the first quantities of water drawn. 

The writer believes that the present average practice of Ameri- 
can water works is pretty nearly right in regard to this matter, 
and the Committee’s work accepts this, but proposes to stand- 
ardize it; and the adoption of the Committee’s reports will tend 
to line up rates and to eliminate many erratic rates now in force. 

The writer also notes the suggestion that the points at which 
change in rates should take place should be differently selected for 
different communities. No doubt there would be here and there 
local conditions that might tend to modify somewhat the points that 
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might be selected if local data only were considered. This would 
relate mainly to special rates for very large quantities, in making 
which some flexibility in procedure may be desirable. And such 
flexibility is not inconsistent with the procedure proposed by the 
committee for all smaller services. On the other hand, generally 
speaking, the conditions of service in American cities are tolerably 
uniform, and the writer believes that it is for the good of the 
service that the points for change in rates should be standardized. 
This will permit direct comparison between different systems, and 
will give stability and definiteness to the business that is now 
sadly lacking. 

PuHILANDER Betts, Ph.D.* (by letter). In making this addition to 
the discussion of this subject, I do not wish to be understood as tak- 
ing issue with any of the other members of the committee. My feel- 
ing is that the report of the committee is practically the resultant 
work of the committee as a whole, but I wish to call attention to a 
somewhat different method of treating this subject which was 
originally set out by Hopkinson in England, and by Henry L. 
Doherty in this country treating of rates for electricity supply. 


Form oF RATE SCHEDULES. 


There is an increasing realization on the part of the manage- 
ment of public utilities that all schedules of, rates should be so 
designed as to properly distribute the costs upon those who benefit 
by them. Any failure to do so is, to a greater or less extent, an 
unjustifiable discrimination. 

Any system of rates which results in relieving any considerable 
proportion of customers from their just burdens only serves to 
load on others a burden which they should not be asked to bear. 

The cost of central station service can be generally divided 
into three classes: 

(1) Those elements of cost which are strictly proportional to the 
number of customers, such as billing, meter reading, accounting, 
collecting, meter testing, etc. 

(2) Those elements of cost which are proportionate to the maxi- 
mum demand which a customer may make upon the plant and 
system of the public utility. 

* Fellow, American Institute of Electrical Engineers; Member, American Society of 
Mechanical Engineers. 
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(3) Those elements of cost which are in proportion to the actual 
amount of water, gas, or electricity actually used. 


Any system of rates which omits from proper consideration 
any great proportion of the costs referred to above results in an 
overcharge to some and too great liberality to others. 

In the following Table 1, an attempt has been made to allocate 
all of the expenses for a given year to the appropriate class of 


TABLE 1. 


EXPENSES IN CONNECTION WITH SERVICE TO 


$300 000. $60 000. 


Private Customers. Fire Protection. 


Class,1. Class 2. Class 3. 1. ‘ Class 3. 


Profit, 7 per cent $21 000.00 | $4 200.00 
Taxes — § plus $ 2 370.00 | 395.00 
Administration 4 722.42 $8.45 | 
Interest temporary loans . | 
Insurance 403.04 | 67.17 
Stationery and stamps.... | 
Teléphones | 
Other office expenses 
Wages, clerks, ete 
Wages, outside 
Legal expenses 


Automobile maintenance . 
Painting and _ repairing 


hydrants 
Painting and _ repairing 
Painting and_ repairing 
Painting and _ repairing 
ipe lines 60.79 600.00 
Miscellaneous expenses. . . 200.00 
Depreciation 4 139.65 


Oil, waste, packing i 
Lighting stations. . | 
Repairing machinery | 
Miscellaneous expenses. . . | 


| $8.45 | $5 786.30 


$30 250.55 
$40 523.10 $5 894.75 


Per customer 4 Per hydrant: 
Per demand unit 06} | 214) 5894.75 
Per gal. pumped “$27.54 
Total customers ¥ 
Total gal. pumped 
Total demand units 


Ge 
| 
| 
Item. 
| 
| | 
Too 90.11 
| | 
ig Standpipe 871.23 145.20 | 
Painting and_ repairing 
| 128.93 
| | 
| | 
$100.00 
| 50.00 
| 700.00 
| | 2526.30 || | 
| 
| $4234.51 | | $100.00 - 
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costs. These figures are taken from the actual operating expenses 
of one of the New Jersey seashore companies. 

It will be noted that depreciation and interest are all put in the 
second class of costs. The reason for this is that at the present 
time rates of return and rates for depreciation are based upon the 
investment, and do not take into account the efficiency in opera- 
tion. It may be, in the last analysis, that we ought to base part 
of our profit on the amount of the investment and part of it on 
the efficiency in management. This would throw a portion of our 
profit into the third class of expenses. 

In the analysis referred to, it will be noted that the expenses 
have been divided into two general classes, — those referring to 
fire protection and those referring to the cost of furnishing the 
service to private consumers. The method of division of the 
investment for this purpose is not up for discussion at this time, 
and I will not refer to my reasons for dividing the investment in 
the way I have. It will be noted at the head of this table that 
I have allotted an investment of $60 000 to the fire protection, 
and an investment of $300 000 to private consumers. 

In the table it will be noted that the amount charged in connec- 
tion with fire protection is $5 894.75. As there were in use 214 
hydrants, the unit cost per hydrant was $27.54. The contract 
price paid by the municipality was $25 per hydrant. The rela- 
tion between these figures shows that the municipality should 
pay at a somewhat greater rate for hydrant service under the 
present conditions. Their failure to do so throws some of these 
costs on consumers generally. 

With reference to private customers, at the time under dis- 
cussion, there were approximately 1 905 customers carried on the 
books of the company. Table 1 shows that the Class 1 expenses 
amounted to $4 234.51. This gives as the unit cost per customer 
for Class 1 expenses, $2.22. With reference to the division of 
Class 2 expenses over the various classes of customers, some con- 
sideration must be given to the methods for determining the 
maximum demand made by each customer. 

In deciding upon the method to be adopted in measuring the 
demand which each customer may make upon the plant of a water 
company, we meet with considerable difficulty. In the earlier 
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days, water was supplied at flat rates, these rates being based 
upon an assumed demand, although demand and consumption were 
in general considered to be the same thing by the companies. 

Demand indicates the draft or requirement a customer can 
make momentarily; consumption indicates the actual amount he 
does draw in the course of time. Flat rates for water supply were 
made up by adding together charges of an arbitrary amount for 
each one of various kinds of fixtures, each additional fixture carry- 
ing with it an additional charge. In some cases, water rates have 
been computed in proportion to the width of the lot occupied by 
the building supplied. This, however, has mainly been true in 
connection with municipally operated supplies. Charges have 
also been computed by the square feet of floor area in a building; 
they have also been computed by making allowances of a certain 
amount for each sleeping room, this being an assumption that 
the number of sleeping rooms was a measure of the number of 
occupants in a building, and in turn the number of occupants 
was the best measure of the use of water. 

In recent years, flat rates have been based upon the number and 
character of the fixtures. It will readily be seen that the methods 
of charging referred to would lead to great inconsistencies, due 
to the fact that some persons will use a very much greater quantity 
of water than others occupying premises equipped in exactly the 
same way. These inconsistencies have led to complaints, and 
the final result has been the adoption of meters in a great many 
of our communities. In some places, meters are used in connec- 
tion with every customer; in others, meters are only used where 
the conditions are peculiar and where flat rates lead to great in- 
equality in the treatment of its customers. 

It has been stated above that costs for service may be generally 
divided into three classes, and with such a division no one will 
disagree, although there may not be entire agreement as to the 
method of classifying the various kinds of expenses. This being 
true, it will be equally obvious that any system of rates based upon 
a uniform charge per unit of product, without any other element 
in the rate schedule, or without a minimum charge, to say the 
least, could not help but relieve some customers of charges which 
they should properly bear. 
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The problem before us is to ascertain how we may determine 
the demand that may be made by each customer upon the plant 
and distribution system of the water company. The size of the 
meter and the size of the service pipe, if correctly proportioned 
to the fixtures installed in a building, appear to be the best index 
for determining the demand. Such methods are common in con- 
nection with electric light schedules, but with water supply the 
conditions are somewhat different from those of electric light 
plants. 

With electric-lighting service, there are available maximum de- 
mand meters, which measure, as the name implies, the maximum 
demand made by the customer, that is, the maximum demand for 
current at any one time. 

With regard to water supply, there is no such instrument avail- 
able as a meter registering the maximum demand at any particu- 
lar time, and even if it were available, it might not be a true index 
of the proper demand charge to be made against a given customer, 
due to the fact that the water user can usually wait a few mo- 
ments if the demand for water is too great either in his own build- 
ing or in the immediate vicinity. Further, water can be stored 
in tanks in buildings, and can be supplied with some degree of uni- 
formity to the fixtures in the buildings. Such methods are com- 
mon in our large cities, where, due to the height of the buildings, it 
is necessary to install pumps with tanks located on the roof or in 
the upper portions of the buildings. In such cases, a comparatively 
small pump takes water from the street mains, and, operating 
continuously, or nearly so, feeds the tank on the roof. The fluc- 
tuations in demand by the occupants of the building are supplied 
from the tank. Under such conditions, the maximum demand 
made by a given building may be, and usually will be, smaller 
than where no pumping system, with its accompanying tanks, is 
found. 

Another difficulty in using the size of meter or size of service 
pipe as a positive measure of the demand which a customer will 
make, is due to the fact that the variation in capacity in meters 
is so great. The smallest meter ordinarily in use is the so-called 
3-in. meter, and is used in connection with }3-in. service pipe; 
the next larger size is the 3-in. meter, used in connection with the 
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3-in. service pipe. The ?-in. meter:has just twice the capacity 
of the 4-in. meter. The 1-in. meter has four times the capacity 
of the 4-in. meter; the 1}-in. meter, six times; the 2-in: meter, 
ten times; the 3-in. meter, eighteen times; the 4-in. meter, thirty- 
six times; and the 6-in. meter, sixty times the capacity of the 
3-in. meter. Where the larger meters are required, the dis-— 
crepancy, it will be noted, is not so great, but the difference be- 
tween the capacity of the 3-in. meter and the ?-in. meter is so 
great proportionately as to tend toward injustice if the capacity 
of these smaller meters is taken as a direct and definite measure- 
ment of the demand. For the purposes, however, of this dis- 
cussion, and in order to obtain a basis for calculating the demand, I 
have adopted the term ‘‘ demand unit,” using the rated capacity 
of a 3-in. meter as one demand unit. The rated capacity in de- 
mand units of each size of meter is shown by the following Table 2. 


TABLE 2. 


CompuTaTION OF “ DEMAND UNIT.” 
Size of meter, inches . 4 3 1 1} 2 3 a 6 
Rated capacity .. . 15 30 60 90 150 270 540 900 
* Ratio of capacity . . 1 2 t 6 10 18 36 60 


In 1911 there were approximately 1905 meters, and, based 
on the above method of calculating the demand, the following 
Table 3 has been arranged to show the total number of ‘‘ demand 
units ” as measured by the number of meters then in use by the 
company. 


TABLE 3. 

Total 

Demand Demand 

Size. Number. Unit. Unit. 
3 1617 1 1617 
3 209 2 418 
1 48 + 192 
13 20 6 120 
2 10 10 100 
3 0 18 0 
4 0 * 36 0 
6 1 60 60 


1 905 2 507 


* Using rated capacity of }-in. meter as the ‘unit of demand,” the “demand unit” 
value for each size of meter is shown in line. 
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If the computations in Table 1 are on a correct basis, each cus- 
tomer found on the books of the company should pay $2.22 per 
annum. Each customer with a 3-in. meter should pay $12.06; 
each customer with a }-in. meter will pay $24.12, and the amount 
which each customer will pay for the second class-of expenses will 
be as shown in Table 4, the amount paid to be determined by the 
size of the meter used in measuring the water supplied. 


TABLE 4. 
Size of Meter. Amount 

Inches. to be Paid. 


For the two payments already made, the customer would re- 
ceive no water. These first two charges are to cover (1) costs of 
billing, meter reading, accounting, ete.; (2) maintenance costs, 
including interest and depreciation upon the quota of plant and 
mains installed and kept at all times in readiness to supply the 
respective water-takers. A study of Table 1 will make this clear. 
Water used, that is, the pumping cost of water used, would be 
charged for in addition, at the rate of 7.2c per thousand gallons. 4 
Such a method of charging would probably result in a more 4 
equitable distribution of the costs over the customers who cause 
them. 

Systems of rates, however, made up on this plan are frequently 
misunderstood by the great majority of small customers, and for 
that reason, rate experts have been reluctant in recommending 
their use. It should be noted, however, that there is a growing 
tendency on the part of both privately operated utilities and those 
operated by municipalities, to arrange the rate schedules sO as 
to more equitably distribute the costs. 

The City of London recently adopted a schedule of rates based 
on the principles explained above, in connection with its electric 
lighting service. A large number of electric lighting companies, 
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and a somewhat.smaller number of gas companies, in this country 
sell their product in accordance with a schedule made up in line 
with the methods referred to above. I do not know of any water- 
service schedules made up in the form which I have explained 
above. 

I discussed this matter a few days ago with Mr. Cuddeback, 
another member of our committee, and he asked me flatly if I 
would try to impose such a schedule on any of the companies in 
New Jersey, and in answer I read to him an extract from a report 
on this matter which I made to the New Jersey Commission more 
than two years ago. 


“Tn a situation such as existed in the town referred to, which 
was a seashore resort, where the method of computing minimum 
charges had already led to a feeling on the part of many customers 
that a minimum charge is not justified under any circumstances, 
it appeared that the public would not perhaps sufficiently appre- 
ciate the complexities of such a rate schedule as to warrant an 
introduction of a schedule rigidly based on the principles explained 
above. Nevertheless, the considerations adduced above led to 
the conclusion that there ought to be a minimum charge graduated 
with reference to size of meter and size of service used in connection 
with each customer.” 


Mr. Morris KNow es * (by letter). The committee deserves 
much credit for calling attention to the fundamental factors which 
should govern the making of rate schedules. We may expect in 
the near future that there may be a substantial agreement on 
many of the perplexing problems affecting the fair value and a 
fair gross return for a public utility. It is necessary to remember, 
however, that such determination is a preliminary step, only, to 
the distribution of expense among all the rate payers, by just and 
equitable charges. 

Owing to the difficulty of recognizing inequalities in rate 
schedules, there has not been so much study given to this por- 
tion of the general problem of valuation and rate making. And 
yet all who give the matter thought must recognize it as one of 
the most important and complex portions of that problem. 

Our attention has been called to the old-time slide in rate 


* Consulting Engineer, Pittsburgh, Pa. 
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schedules (frequently saw-tooth in construction), and more often 
a relic of some past copying from a schedule elsewhere in use and 
without any consideration of the propriety of application in a 
given case. It is important that we should understand that with 
a proper service charge (and the writer heartily agrees that this 
is the correct method of establishing a rate for the “‘ Stand-Ready 
Service”) then there is no particular advantage in the slide and 
there may be some positive disadvantages. 

The writer would go further than the committee and suggest 
that in most cases there is no need of an intermediate rate but 
that there be two only; one, the standard general rate per unit 
of measurement, and another so low, if necessary, that the actual 
active costs of service only are met. The latter figure the writer 
chooses to call the “ out-of-pocket cost,” viz., that figure which if 
service were given at any less there would be a direct monetary 
loss because of not meeting actual operating expenses in proportion 
to quantity supplied. 

It is this low rate, or “‘ out-of-pocket cost,” which the writer 
would particularly like to emphasize and to show the fallacy of the 
ofttime repeated assertion that such low rates constitute discrimi- 
nation. He would also suggest that there are several reasons, 
in addition to those stated at the last paragraph on page 202 * et 
seq. for the use of a low charge in a sliding scale of equitable rates, 
and further that such smallest takers “may even be profitable to 
the system at low rates.” 

First, we may ask ourselves what are equitable rates, and, 
assuming that we have disposed of the question of fair value 
and reasonable return, we may define: 


‘ 


“‘ Equitable rates are such as will assess the proper gross income 
upon consumers without discrimination, and with due regard for 
the public interest.” 


“ Discrimination ”’ is defined “ differential treatment,” and 
the literal application would seem to require that rates ‘‘ without 
discrimination ”’ should be based strictly on cost of service, with- 
out differential treatment according to amount of use, hours of 
use, kind of use, or any other distinction. It has been repeatedly 


* JouRNAL N. E. W. W. A., Vol. 28 (1914). 
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decided, however, that this term does not preclude the classi- 
fication of consumers and differential treatment of the classes, on 
any reasonable basis. Some extension must therefore be given 
to the literal meaning of the term, in order to make it workable, 
and while it has not been clearly formulated by the authorities, 
the “ rule of reason ’”’ would appear to require that discrimination 
be defined as “ differential treatment, except in so far as public 
interest requires.”’ 

Pursuing this line of thought a step further, we may come to 
the conclusion that there are but two grounds on which “ public 
interest ”’ may require differential treatment of consumers: 

First, in order to secure some contribution to the public welfare 
—a method of indirect taxation of those against whom the differ- 
ential treatment militates. 

Second, in order to lower the cost to other consumers by re- 
taining or securing custom which would otherwise be lost. 

Some will no doubt contend that ‘ with due regard for the 
public interest ’’ has reference to the general welfare in such a 
way as to justify the lowering of rates on certain necessities to 


_ certain consumers, even to below cost, for the sake of extending 


the benefit connected with their use, or in order to encourage 
business, or for some similar reason. The argument appears to 
be that, while such steps have the effect of saddling a disproportion- 
ate share of the expense upon other services, or upon other con- 
sumers, it is nevertheless justifiable as a kind of indirect tax, and 
as in the public interest. 

The writer sees no force in these arguments as applied to rate 
making. Indirect taxation is a useful part of our system of rais- 
ing governmental revenue, but it should not take the place of 
actual governmental appropriation as a method of subsidizing 
any industry or service, no matter how desirable the encourage- 
ment of the latter is from the point of view of public welfare. 

There remains, then, only the second basis as a proper reason 
for differential treatment of consumers — in order to lower the 
cost to other consumers by retaining custom which would other- 
wise be lost. How this works out may be very readily explained. 
Assume a small water works with a gross income of $35 000, which 
must be collected when it is supplying 1000000 gal. per day. 
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Now suppose one larger consumer, using 100 000 gal. per day and 
paying $3 500 per year, should find that he could secure water 
elsewhere at a cost of $2 500 per year, and should disconnect from 
the mains. The amount supplied would drop to 900 000 gal. per 
day; but interest, depreciation, and maintenance would remain 
practically the same; it would still be necessary to have the same 
number of engineers and firemen; and the only saving would be the 
small amount on fuel, coagulant, oil and waste, ete., which would cer- 
tainly not be in excess of one thousand dollars per year, and would 
probably be a great deal less. So that the gross income to be raised 
might be reduced to say $34000, all of which would have to be 
raised from other consumers. Now, if other conditions remained 
the same, and the rate for the large consumer were reduced so as to 
just hold his custom, when paying $2 500 per year, the total gross 
income would still be $35 000, and the portion to be raised from 
consumers other than the large one would be $32 500, or $1 500 
less than in other cases. Their rates could, of course, be cor- 
respondingly lower than would be necessary if the large consumer 
were lost. The advantage of such an arrangement to the con- 
sumers is obvious, and such differential treatment, if necessary to 
secure this advantage, would not only constitute discrimination, 
as has been defined, but would appear to be a plain duty of the 
water works as a public utility. 

In brief, it is to the advantage of all consumers that large, long- 
hour, high load-factor consumers be retained. Differential treat- 
ment of them does not constitute discrimination, so long as it will 
result in advantage and saving to other consumers. Such con- 
cessions in rates, however, must not be greater than actually 
necessary to meet the competition of other sources of supply. 
And, in any case, they must not be so great as to increase instead 
of decrease the income to be collected from other consumers. 
Thus in the case cited above, if it were possible to get the business 
at $2500, any rate less than that sum would constitute discrimi- 
nation. While if it were really necessary in order to meet com- 
petition, any rate greater than $1 000 per year would effect some 
saving for other consumers, and would be justifiable. A rate less 
than $1 000, however, would make the amount to be collected from 
other consumers greater than if the large consumer ceased entirely 
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to take service. This would certainly be discrimination under 
our definition. 

The lower limit ($1 000 in the above case) below which rate con- 
cessions cannot be made, even if necessary to secure business, with- 
out constituting discrimination, and which represents the actual 
expense which would be saved if the consumer in question were 
disconnected, the writer calls the ‘ out-of-pocket-cost,’’ and its 
distribution over the quantity used by such consumer produces 
the rate to charge per unit of measurement. It has been found 
not only useful for fixing the lower limit of the proper total annual 
charge, but also in framing rate schedules. 

As an illustration of how such lowered rate may be determined, 
the following may be of help. The cost of supplying water may 
be said to be made up, in the first analysis, of the “ cost-of- 
readiness-to-serve,” or costs which result from providing the plant 
and standing ready to serve and which are wholly independent of 
the amount of water supplied; and “ output costs,”’ which result 
from operating the plant, and which vary more or less closely 
with the amount of water supplied. 

The “ cost-of-readiness-to-serve ’’ may be further subdivided 
into ‘“‘ capacity-cost,” of which interest is the best example, which 
varies directly as the capacity of the plant, and may equitably be 
distributed to consumers in proportion to their demands, which 
together require this capacity; and the “service-cost,’’ which 
varies with the number of services, and may equitably be assessed 
equally upon all services. Meter reading, billing and collecting 
are typical of this. 

Similarly, the ‘‘ output-cost ’’ may be divided into two parts, 
the ‘ out-of-pocket-cost,” defined as above, and including all ex- 
penses for materials and labor used in small units and varying 
closely with the consumption, such as coal and alum; and the 
‘“‘ remaining-output-cost,”’ which includes expenses occurring in 
large units and varying somewhat with, but not directly as the 
consumption. Typical of these are the wages of pumping 
engineers and firemen. 

In computing a rate schedule, it seems reasonable to divide the 
gross income into these four parts. The first two included in 
“ cost-of-readiness-to-serve,” the committee has properly placed 
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in the “ service-charge.”’ If no differential treatment were neces- 
sary, all the remaining costs would then be assessed by a uniform 
meter rate, obtained by dividing the total “‘ output-cost ”’ by the 
total annual metered sale of water. Differential treatment, in 
order to secure the business of favorable consumers who would not 
take water under these circumstances, might then be effected by 
relieving such consumers either of a portion or all of the “ service- 
charge,” or of a portion or all of the “‘ remaining-output-cost,”’ or 
of a portion or all of both. But it happens that the “ service- 
charge,” so calculated, is ordinarily a small part of the cost of 
water to the large, long-hour, high-load-factor consumer, to 
whom concessions must be made. Moreover, it would unduly 
complicate rate schedule computations to attempt to divide the 
necessary concession between the ‘“ service-charge”’ and the 
“‘ meter-charge,”” and the writer has not, in his experience, met 
with any such case in which the possible concession in the meter 
rate was not sufficient or more than sufficient to get the business. 

Conceivably it might be possible to classify consumers into 
groups by quantity used, location, or whatever reasonable basis 
made differential treatment necessary, determining for each group 
the cost of an alternative supply to which they would turn if 
concession were not made, and fixing in this way the extent to 
which it would be necessary and proper to relieve each group of a 
portion of the charge. But ordinarily this would be difficult or 
impossible and unnecessary, and it will usually be preferable to 
group all such large consumers, whose loss is threatened, into one 
classification, determining the extent to which it will be necessary 
to relieve the consumer most favorably situated with respect to 
an alternative supply, and either apply his rate to all large con- 
sumers, or, if he is very large, then apply a midway rate to others 
somewhat smaller in capacity. 

Such computations cannot, of course, be established as theoreti- 
cally precise, but improved accounting and good judgment will 


lead to results in which confidence may be placed as closely approx- _ 


imating the ideal. 

There is one more thought which the writer would like to bring 
for consideration as a practical human factor, and that is that the 
“‘ service-charge,” or ‘‘minimum-charge”’ as it sometimes is 
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called, for the 3-in. meters should include the cost of 2 500 gal. 
per month, or some such reasonable amount. This will not place 
out of balance the apparent uniformity of increase in “ service- 
charge,” and will forestall any possible criticism that metering 
will cause the small householder to be unduly frugal and that the 
use of water by the poor might be curtailed to a point below the 
minimum requirements of hygiene. 

Mr. CoaeesHatt. Mr. Chairman, I want to say in corrobora- 
tion of Mr. Lockridge’s statement about the municipal buildings 
that we have been fortunate in the last five years in having meters 
installed. In our city, now, every service is a metered service. 

All the public buildings and all the public supplies except fire 
hydrants and sprinkler supplies are metered, and each depart- 
ment pays from its own fund just the same price — 15 cents a 
thousand gallons — as every other taker does in the city, with 
the exception of manufacturers; they have a rate of 10 cents a 
thousand gallons. One schoolhouse, formerly using — or mostly 
wasting — $3 500 worth of water per year, when no charge was 
made, now uses about $200 worth. 

Mr. Cuartes W. SHERMAN. There is one point in the com- 
mittee’s report which I am inclined to wish had been expressed a 
little differently. That is, in the item about obtaining the service 
charge, ‘‘ An amount which will represent the approximate aver- 
age value to the works of the water that passes a domestic 
meter without being registered.” 

This portion of the “ service-charge,’’ — as I look at the prob- 
lem, —what this third part of the service charge should cover is the 
cost to the system of the water unaccounted for, and the un- 
accounted-for water isn’t by any means all going through the 
meters without being registered. I admit, of course, that a part 
of it is; and it may be that the result arrived at by the committee 
is substantially what would be reached in the way it would oecur 
tome. But, nevertheless, the fact remains that the leakage from 


_ the main pipes and any other unaccounted for water represents 


a cost to the works which must be divided among the water takers, 
and which ought to go into making up this particular part of the 
service charge. 

The matter comes home to me especially from our experience 
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in Belmont during the past year. We have succeeded in reducing 
the unaccounted-for water from approximately 33 per cent. to 
about 28 per cent. in the course of one year, and as far as we know 
that reduction is substantially all in small leaks in the main pipes. 
It means, of course, a great deal of careful work on the part of the 
superintendent, and unceasing vigilance in finding and stopping 
the small leaks. But there is no reason to believe that the saving 
is due in any appreciable measure to greater accuracy in the meter- 
ing of the house supplies. For those who do not know, I will say 
that it is a 100 per cent. metered town, and that the water is 
metered to the town by Venturi meter; all of the water used is 
carefully accounted for. There is practically no street watering 
at the present time, on account of oiling the streets. The water 
used for sewer flushing is metered; when the gang goes round to 
flush the sewers, the water department puts a large meter on the 
hose with which they do the flushing; and the amount of water 
which has to be estimated is hardly more than that ona by filling 
new pipes and flushing dead ends. 

Of course the above percentage accounted for is nothing to 
boast of. I quote the figures merely as an indication of the im- 
portance of main pipe leakage as compared with water passing 
house meters without registering. 

Mr. D. A. Herrernan.* Mr. Sherman has spoken about the 
consumption of water in Belmont. I do not want to let this 
opportunity go by without telling the conditions in the town of 
Milton. The town of Milton is one hundred per cent. metered. 
During the year 1914, the water measured — 


By Venturi. meter was... 103 549 000 gal. 
By Metropolitan Avenue meters. . . . . 17 410 359 gal. 
Registration of house meters ..... . 101 516 690 gal. 
Unaccounted for, or waste... ..... 19 442 669 gal., or 16 per cent. 
The average daily consumptionis ... . 331 396 gal. 
Gallons per day to each inhabitant. . . . 38.6 
Gallons per day to each consumer .. . . 41 
Gallons per day to each family .... . 183 
Gallons per day toeach tap. ...... 188 


* Superintendent Water Works, Milton, Mass. 
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Mr. R. D. Cuase. 
in Fall River. 


from about 14 to 16 per cent. 


~ We have about fifty miles of cast-iron mains. 
I would like to submit a table of the results 
It is divided into the various items, and then at 
the end the amount unaccounted for, which runs in various years 


Per Capira CoNsuMPTION FOR Various Purposes, 1914. 
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Purpose. 


Gallons Per Cent. of 
per Capita. 


Total. 


Sold — Manufacturing purposes.................. 
Sold — Domestic 
Schoolhouses 
Maintenance Water Department................... 
Overflow waste — back to lake.................... 


Based on population, May 1, 1914, 122 231. 


a 
| 
2 Sold per 
Amount Capita. Per 
>, ZO ore Gals. Cent. of to 

3s 

a 


Amount Unaccounted For, 
per Capita. 


Gals. 


| 


Per Cent. of 
to Total. 


1905 4.40 41.34 24.65 59.75 
1906 4.47 41.49 24.79 59.80 
1907 4.94 43.93 25.79 58.75 
1908 4.96 43.48 27.25 62.80 
1909 5.34 46.40 25.00 59.00 
1910 5.20 43.59 25.90 59.40 
1911 5.17 44.09 26.30 59.75 
1912 5.33 46.23 28.19 61.00 
1913 5.63 47.04 28.10 59.70 
1914 5.96 48.80 | 27.95 57.25 


POON 


15.65 
14.62 
17.25 
14.44 
12.60 
11.55 
14.15 
11.78 
11.94 
15.20 


Mr. W. C. Tannatt, Jr. Mr. Chairman, there do not seem 
to be many friends of the flat rate, but after hearing the discussion 
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by Mr. Morris Knowles I cannot help thinking of the experience 
of Easthampton. We went after the big business, and allowed 
a rate where we felt we were making the cost of production. The 
big business found that it was such an item to them that in a few 
years that class of construction grew so that the system had to 
be enlarged. The enlargement practically equaled the cost of 
the former system, and when we attempted to charge the big 
consumers at the mills a fair proportion of the cost of the enlarge- 
ment we lost the business. I can see where a system that has 
been figured with a large factor of safety can very well go at the 
big consumer with a small rate, but if the system is figured any- 
where near up to the capacity of the town, it is a question to me 
whether they have a right to do it, whether it will be policy. 

Mr. Cuarues N. Taytor.* The minimum rate in Wellesley 
is $6 for 16 000 gal. of water, or 373 cents per thousand gallons. 
Any water that is sold or used beyond this amount is sold at the 
rate of 25 cents a thousand gallons, whether they use one thousand 
or one hundred thousand gallons. To my knowledge the town 
has lost only one customer by the rate being too high, but that 
was a very good customer. If the town had that customer to-day 
it would be receiving more than $10 000 a year additional revenue. 

The point which interests me most in this discussion has not 
been touched upon, and that is the charge for water to summer 
residents in localities that are occupied only about four months 
in the year. If water is metered to the summer takers, unless 
there is a minimum price, there is not sufficient revenue to pay 
the interest on the investment. How should water be charged 
for in such cases? The cost of laying the pipe to the summer 
cottages is just the same as it is to the permanent residences, and 
pressure has to be maintained in the pipes the year round in order 
to give the cottages fire protection. The investment on the pump- 
ing machinery and the standpipe and everything is just the same 
in both cases. But if you undertake to charge the summer people 
the same price for the use of the water for a few months that you 
charge for a year you are called a robber and told that it is not fair. 

Mr. HEFFERNAN. In the town of Milton we have a minimum 
charge of $12 per year, and if people go away in the summer and 
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have the water shut off in the street, a rebate is made, providing 
the water is shut off for four months, the minimum charge being 
pro rata from the time the water was turned on. 

Mr. Tannatr. Mr. Chairman, that would do very well when 
only a-few go away, but where more than two thirds of the people 
are summer Visitors, it would reduce the revenue to almost nothing. 

Mr. Henry A. Symonps.* Mr. Chairman, I would like to call 
the Association’s attention to a bill before the legislature at this 
time which deals with this particular subject. It says: 

“ All corporations and companies engaged in the distribution 
and sale of water in this commonwealth and occupying the public 
streets with their mains and pipes for that purpose shall not, 
where water is supplied for domestic service to a consumer for 
any period of six months or less in any year, charge such con- 
sumer a sum greater than one half its annual minimum rate for 
like services.”’ 


I think that while this speaks purely of corporations and com- 
panies, there are represented in this Association a large number of 
water companies. Whether this particular policy is advisable 
for both public and private water works, I think should be looked 
at from the standpoint that what is fair in one case is apt to be 
fair in the other. 

In regard to the question which Mr. Taylor asked, the estab- 
lishing of rates in shore places has come to my attention a number 
of times, where there was purely a summer population and where 
the income during the winter months was almost nothing. The 
way we have solved it, or tried to solve it, has simply been by 
charging the yearly rate for those places. That has in general 
been satisfactory after the matter was thoroughly understood. 
Of course, as has been pointed out, the full investment must be 
made in order to take care of that service, whether it is for three 
months or whether it is for twelve months. About all the dif- 
ference it makes to a company or to a town when they supply a 
section of that character is the little extra fuel required for pump- 
ing during the remaining period. The same organization prac- 
tically has to be maintained right through the whole year. Ina 
shore place every one who comes there for three months is in- 
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creasing what is the maximum capacity of the plant or the demands 
on the plant, and it seemed to us that while there is a certain 
point of view where it is a fair proposition, from the company’s 
or the town’s point of view it is hard to see how to get round 
that proposition except by a yearly charge. 

Mr. CuppeBack.* It seems to me that the rates suggested by 
this committee are particularly applicable to a case of just this 
kind, where there is a service charge which includes no use for 
water. That service charge would be applicable to a house 
whether it is occupied for three months, four months, six months, 
or a year, and then a charge for the water based on the other 
expenses. That would of necessity mean a meter rate. And 
then there should be a charge for removing and resetting the 
meter to take care of that expense. 

Mr. Hazen. Some of the members think that the same rate 
ought to be paid by everybody, and by the schedules that they 
have drawn some members seem to think that there ought to be 
fifty points of slide; and all points of view between have been 
expressed, either in the discussion or in the schedules. The com- 
mittee thought that a compromise perhaps of a scale with three 
slides was the best to adopt at this time, and it would be under- 
stood that those who do not want the slide are at perfect liberty to 
make the three rates the same, in which case the slide disappears 
and they have the full rate. That is fully provided for in the sched- 
ule. But on the other hand the committee does believe that there 
is oftentimes a legitimate difference, an actual difference, that can- 
not be overlooked, between the conditions of service to small 
consumers and to large consumers, and that the sliding scale has 
an inherent reason for existing and it cannot be altogether pushed 
out of the business at this time. 

The great majority of consumers come under the domestic rate 
in the proposed schedule. I have just been through the records 
of a smaller plant with about 5 000 services, and in them I find 
that instead of the 92 per cent. that Mr. Lockridge finds in Spring- 
field, fully 97 per cent. of all the services would come under the 
domestic rate, and of the rest more than 2 per cent. would come 
under the intermediate, and only a small part of 1 per cent. under 
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the manufacturing. But notwithstanding that, the 20 services 
under the manufacturing rate take 35 per cent. of the water, and 
so what you are going to do with these few services is a very 
important condition. 

In regard to Mr. Sherman’s question I would say that the com- 
mittee did not take the matter up from the standpoint that he 
suggested, but they did take it up from the standpoint which 
they stated. The question of the unaccounted water in the system 
was not taken up by the committee in any way. It is a perfectly 
proper matter to take up, and the committee probably would have 
taken it up if they had had more time and more statistics, but 
they did not get to it. 

Mr. Knowles’ and Mr. Betts’ discussions run along something 
the same lines. I am particularly struck by Mr. Knowles’ ex- 
pression for this less-than-cost kind of services which he thinks 
water-works plants ought to adopt at some time, and I am inter- 
ested to note the peculiarly expressive phrase which he used to 
express it. He called it the ‘‘ out-of-pocket ’’ charge. Now, it is 
the first time that I ever heard of any one who wanted to get 
“ out-of-pocket ’’ business. As far as I know, we are all looking for 
“ in-pocket ” business. I think the expression is an apt one, but 
if it were applied to the company which Mr. Betts gives some 
statistics of in New Jersey, and if that company — which I think 
I know something about, if I am not mistaken in his discussion 
of it—could develop a large thriving business at the rates 
he suggests, I do not think anything could happen to put them 
into bankruptcy quicker. Nevertheless, it is an interesting 
theoretica! discussion. It goes to show that all sides of the ques- 
tion have to be considered. When a plant is over-built and wants 
business, it is in one condition, and consideration of those condi- 
tions alone would result in one schedule of rates. When it has 
grown pretty nearly up to capacity and needs to be extended, the 
conditions are different, and consideration of what is happening 
then would lead to an entirely different scheme of rates. 

Now, it is my feeling that a water rate, to be a fair rate and a 
good rate, ought not to apply to either of those extreme conditions; 
it ought to be a rate that will work year in and year out and at 
which the business can be done and expenses met, and — in the 
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case of companies, at least —a reasonable profit earned. With 
that in view I do not think that we need to go very far on the 
out-of-pocket rate growth. 

There is one matter which I should like to speak of, — the ques- 
tion of gallons or cubic feet. I think you can help us on that. 
There is a very good discussion here which I will read, and then I 
am going to ask the chairman if he won’t take an informal vote 
of the members of the Association present as to their preference 
between gallons and cubic feet. And after that it is my thought 
— after this meeting is perfected — that your committee will try 
to digest another meeting and will make a final report of the 
schedule which they will recommend to the Association for adop- 
tion, and which I hope will be in shape so that you can adopt 
it and that it will aid in bringing order into this complicated 
matter. 

This discussion which I am asked to read is from Mr. Schwabe. * 


I am convinced from experience that gallons in dealing with 
the consumer is the better unit to use. I find it much easier to 
talk with a consumer on his water consumption in gallons than in 
cubic feet, and find the customers have greater confidence in 
meters and in our statements, as they can readily check up their 
meter readings and make tests themselves. 

The public buys all liquid commodities by the gallon unit, 
which is a point in favor of supplying water on the gallon unit. 
Pumps, standpipes, ete., are all rated on gallon capacity, and I 
firmly believe that the gallon should be commonly used as a 
unit for the sale of water, as it is the standard unit for liquid 
measurement, while a cubic foot is a ynit of volume measurement 
irrespective of what the consistency of the volume is. 

The argument that other commodities, such as gas and elec- 
tricity, are measured in units that are foreign and not understood 
by the layman is no excuse for using such a unit for the measure- 
ment of water when there is a better and commonly understood 
unit that can be used. 


If there is no objection, Mr. Chairman, I think it would be well 
to ask a rising vote on the preference of the men present as between 
gallons and cubic feet. 

THE CHAIRMAN. Mr. Hazen has requested that the gentlemen 
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express their feeling as to whether the meter should have dials 
reading in cubic feet or in gallons. All those in favor of cubic 
feet will please rise. [Seventeen members rose.] All those in 
favor of gallons please rise. [Twenty-three members rose.] 

It seems that most of the members are in favor of measurement 
by gallons. 

Mr. Water P. Scuowase. Mr. Chairman, I was not sure that 
I was going to be here, and that is the reason I wrote that letter 
about the gallons and cubic feet. 

I want to say that in Thompsonville we are just going over to 
the meter system of charging, and it might be of some value for 
you to know that we will not bill less than tenths of a thousand 
gallons; in other words, not less than a hundred gallons. 

The meters are equipped with a straight reading register; the 
zero on the register plate and the figures on the wheel indicating 
tens are in red, the balance in black. Meter readers will read 
the black figures only. These figures will be used for billing, so 
many thousands and hundred gallons. The dials with red figures 
are only necessary for test. 

Mr. Francis W. Dean. Mr. Chairman, in regard to this vote, 
while the result is interesting, it seems to me that there are so few 
members here that the vote really does not mean much. Now, 
while I think it would be well to find out what the members of the 
Association think, I feel that a vote should be taken when there 
are more people here, or else a letter ballot be obtained. - 

As for me, I think that the users of water know enough about 
feet to know what a cubic foot. means. That quantity of water 
ought to be pictured on the imagination of a person just as thor- 
oughly as a gallon. I think more accurately so. 

Mr. F. N. Connet.* Mr. Chairman, twenty years ago about 
90 per cent. of the orders for Venturi meters specified “‘ cubic 
feet ”’ graduations for the counter dials, but to-day about 95 per 
cent. specify ‘“ gallons” instead. I am referring to meters for 
municipal water works only, because “ cubic feet’ are universally 
used for large meters for water supplied to turbines and for irri- 
gation purposes. 

THE CHAIRMAN. I take it that this is an informal vote, a sort 
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of index for the committee. I may say that I have seen at times 
mild amazement on a consumer’s face when objecting to paying 
15 cents per hundred cubic feet. He cannot seem to understand 
or grasp what a hundred cubic feet is, and mentally he tries to 
figure it out. At times the cubic foot would appear as foreign to 
him as a cubic centimeter, but when the consumer was told that 
a hundred cubic feet was equivalent to 750 gal., he certainly looked 
amazed and relieved. The ordinary water taker who keeps tabs 
on his water bill does not understand the unit cubic foot or have 
any conception of its equivalent in gallons. 

Mr. Cates M. Savitte. The results of the studies of this 
committee are a most valuable addition to the literature of water- 
works operation, and this Association is to be congratulated in 
having members of such high professional standing who are willing 
to give of their time and experience for the preparation of such an 
important subject. 

In spite of the fact that I seconded the move to accept this re- 
port at the last meeting of this Association, I am very glad that 
final action was postponed. On more careful consideration of 
its provision, it seems to me that the report does not fully recog- 
nize some conditions which are very important. 

Many service connections are made entirely for “ ready-to- 
serve ’”’ purposes, and comparatively little water is used. 

With the high meter rate and low service charge, this class of 
consumer is not paying its share of the water department expense. 
In other words, the constant consumer is paying for the protec- 
tion of the chance customer. ’ 

The arbitrary separation of service charges into three divisions, 
it seems to me, does not allow that elasticity in making rates which 
can apply immediately to the small domestic consumer on the one 
hand and the large manufacturing establishment on the other. 

Local conditions vary so greatly that it appears unwise for this 
Association to go on record as absolutely being in favor of the 
adoption of any particular rate scale without more information 
before it as to other scales that might be of advantage under cer- 
tain circumstances. If it is practicable, I would like to see in the 
summary of a report reference at least to several variations of 
assessing meter rates which might be adaptable to local conditions. 
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I believe that a hard-and-fast standard is not practical of appli- 
cation to the needs of all water departments. For example, it 
seems to me that the schedule proposed might not apply to a 
small system when all of the consumers except one are “ for do- 
mestic purposes’ and the exception is a large manufacturing 
plant which has its own supply for ordinary occasions, but uses 
its public supply only as an auxiliary to keep down its fire in- 
surance rates. 

Such cases are not at all uncommon, and, due to the require- 
ments for fire protection, a large burden is put on the water de- 
partment without adequate return under the schedule here recom- 
mended. 

It is recognized that it is almost impossible to draft a schedule 
that will be of universal application. In its preliminary report 
the impracticability of strict adherence to the proposed schedule 
was met by the statement that the schedule proposed was an 
‘ideal one to be worked toward.” Personally, I would not like 
to see this Association accept the recommendation of this com- 
mittee as the ideal without further discussion. 

Mr. A. E. WALDEN (by letter). Would it not be better, before 
a final decision is reached on this subject, to submit tabulated 
figures as to the water rates obtained from the various companies, 
together with a rough outline of their systems; that is to say, a 
brief statement as to whether they are purely gravity supplies or 
are being pumped either by water or steam, and whether or not 
all the supplies are filtered, together with pressures carried. It 
would seem that this would allow the various companies interested 
to form some conclusions as to what rates were fair as between the 
various companies and systems. 


Discussion AT Mretine or Marcu, 1916. 


Mr. Cates M. SAviLue. I would like, Mr. President, to move 
that this matter be postponed for further discussion, or be post- 
poned before being finally accepted, until the first fall meeting; and 
that the committee be asked if they will submit such other methods 
of assessing rates as they had under consideration when they 
proposed this one. 
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PresIpENT. You have heard Mr. Saville’s motion. 

A Memper. Second the motion. Be 

THE PRESIDENT. It is now open for discussion. 

Mr. H. V. Macksry.* Mr. President, if you were confining 
the discussion strictly to the motion before the house, I should 
oppose the motion; because as it was put, it seems to me to 
defeat the main object of bringing this question up to-day; it 
was cutting off discussion by the members. It appears that 
what has been going on —a free discussion of the report of the 
committee — should be encouraged; and after that it is proper 
to hand the report back to the committee and let it consider our 
view of its action and possibly it may then decide to modify the 
report. 

I take it for granted that, because all the members of the 
committee signed the report and there is no minority report, all 
the members are in favor of it. I think we must assume that, on 
the facts before us. And while I do not agree entirely with the 
report of the committee and feel that the gentleman from Holyoke 
has the right idea, — that we should sell metered water at a flat 
rate, —I doubt if it is practical at this time to do so in all cities as 
is done in Holyoke. There is a tendency in all cities to encourage 
the manufacturer by giving water at cost or less than cost, and 
letting the little fellow pay the freight, but it is something that we 
should oppose at all times. We should try as far as possible to 
keep the rate up for the large consumer, and give the same rate to 
the small consumer. 

There is a point that I believe is not touched upon in the report 
of the committee; that is the fire service, the service for fire pro- 
tection only. In the majority of cities there is no charge at all 
for fire service. Water departments and water companies should 
be willing to help in a great emergency like a fire, and do sowithout 
charge, but, if we are attempting to run municipal water works 
like business institutions and separate from all other municipal 
activities, they should not be asked to supply the appurtenances 
for that free service without charge, as is being done in many cities. 
Some consideration should be given to fire service in this report. 

The form in which we are asked to report is excellent. The 
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ideas which the committee have offered in regard to classifying 
services and charges therefor are very good. I hope that all the 
members present will voice their opinions to-day, and that after 
that the motion before the house will prevail. If the membership 
gets more information from the committee, and has more time to 
think it over, perhaps in the fall it may be able to give some 
assistance to the committee. 

Mr. President, may I be allowed one word more. I would 
like to say, after listening to the last speaker, that I think possibly 
his view is limited. In the little city that I am connected with at 
the present time, we have another use for water. I refer to the 
truck farm, where a farmer asks for a 2-in. service, At times he 
wants much water, a greater part of the time he wants very little 
water, and during the winter practically none. We are carrying 
on that farm business for him, and the little fellow who works on 
the street is asked to help to pay to carry on the farmer’s work. 

It is the old view that the water department must help the 
city as a whole; if it is able to extend a pipe, never mind if it does 
not bring any revenue to the water department, — think of 
increase in valuation! But does the water department get any 
of that increased valuation? No. All that increase in valuation 
helps the mayor to decrease the tax rate. The water-takers as a 
class should not be taxed to support the real-estate owners or the 
manufacturers as a class. We desire a square deal, as they do 
in Holyoke. 

Mr. Epwin C. Brooxs.* Mr. President, isn’t it a fact that 
large industries in locating their plants have regard to the labor 
market more particularly than to the cost of water; and does any 
manufacturing establishment use any more water than it is obliged 
to in its business? 

Mr. R. C. P. CoaeesHaty. Mr. President, Mr. Macksey 
has just raised the question that I was on the point of introducing. 
Why not consider the introduction of a charge for standing ready 
to deliver on the sprinkler service, for which there is now no 
charge? It seems to me that that is a service which ought to be 
recognized. 

Tue PresipENT. Do you ask that question of me? I 
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would say that I find that if manufacturers can obtain water 
from any other source than the water department they will do so, 
— if they believe that they can get it more economically that way. 
That brings up the old question of the protection of the primary 
water supply from the secondary water supplies. I can say also 
that I guess the water question would not bother the munjtion 
manufacturers of Holyoke or Bridgeport at the present time, if 
they could get help. 

Mr. CoacGEsHaLt. Mr. President, perhaps a little résumé of 
what has happened in New Bedford may in a way answer that 
question. Previously to 1909 the rate for manufacturing purposes 
was ridiculously low; viz., 23 cents per thousand gallons. That 
rate was influenced by reason of the bequest of Sylvia Ann How- 
land, the aunt of Hetty Green, who gave the city $100,000, the 
income of which was to be used in encouraging the introduction of 
manufacturing. When this bequest was made, the city was small 
and there was only one corporation of three mills located there. 
You are all witnesses to the fact that New Bedford has now grown 
to be one of the largest textile manufacturing centers in the 
country. 

In 1909 we were influenced by the example of Holyoke; all 
schedule rates of every kind were discontinued and a single rate 
of fifteen cents per thousand gallons for metered water was sub- 
stituted for every use. Then came the argument that Sylvia 
Ann Howland had left that $100 000 to encourage the introduction 
of manufacturing; and on the strength of that they finally deemed 
it wise to place the manufacturing rate at ten cents, leaving the 
fifteen-cent rate for all other purposes. The manufacturers 
vigorously protested and predicted the decline of New Bedford’s 
prosperity. They declared that the ten-cent rate would prohibit 
the introduction of additional mills. This has not proved to be 
true. Many new mills have since been added; there are three 
now going up. And, mark you, New Bedford is about the only 
large manufacturing city that does not have a secondary supply 
of fresh water aside from the city water. Every mill there has 
got to take every drop of water from the city of New Bedford. 

Mr. Frank A. BarsBour.* Mr. President, in recommitting 
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this report, I believe it would be well to suggest to the committee 
that, since its final report will stand as the expression of the present 
position of this Association in regard to meter rates, it should 
include more definite statements of the conclusions reached in 
reference to a “ flat rate,” and the feasibility of assessing in the 
ratio of frontage or valuation a part of the cost of the system. 

The report as now submitted recommends a sliding scale of 
three divisions with limited amount of slide — the manufacturing 
_ rate to be very seldom less than one half the domestic rate. In 
the progress report of 1914, a reference was made to the question 
of a flat rate, but it would seem that this Association, if it desires 
to lead, should more definitely express its conclusions for or against 
a flat rate, and without such definite treatment of this phase of the 
problem, it is doubtful if this Association should put its seal of 
approval on the report of the committee. 

Again it would appear that the question as to the advisability 
of assessing some portion of the cost on the basis of frontage or 
valuation so to express the benefits received by property owners, 
regardless of the actual use of water, has not been as well developed 
as might be the case. This phase of the subject was carefully 
considered by the 1905 committee, and should be more definitely 
negatived or approved in the present study of the problem. 

As a general statement, approximately one half the average 
water-works plant is chargeable to the provision made for fire 
protection — the benefits from which are perhaps more nearly 
in the ratio of property values than any other assessable unit, 
and have little or no relation to the amount of water consumed. 
The law in Massachusetts in regard to sewers requires that at 
least one quarter of the cost shall be borne by the town or city 
on the basis of valuation, and it is difficult to understand the logic 
of throwing the entire cost on the consumer in the case of water 
works. 

It may be that a flat rate is not generally practicable, but the 
recommendation of the committee that higher rates may be prop- 
erly charged in the higher districts to meet the expense of the 
greater pump lift, is a step too far in the other direction. Where 
is the line to be drawn, and why not charge more in those districts 
where the trenches are in rock, than in those where the prevailing 
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material is earth? Why should elevation be made a greater 
factor in determining cost than the character of the ground 
encountered? 

The last word of this Association on meter rates will be given 
great weight throughout this country, and the final report of the 
present committee should consider and discuss, in the broadest 
possible manner, all moot questions, and should — so far as prac- 
ticable — point: the way towards the ideal, and this without too 
great regard for present methods. 

Mr. CHarLes W. SHERMAN.* Mr. Barbour’s suggestion of the 
value of the water-works system to the entire community, and 
the portion of the running expenses or the fixed charges, or both, 
which should be met out of general taxes, is, I believe, well worthy 
of consideration. But if it is taken up, the committee must also 
consider, as an offset against it, the value of the exemption from 
taxes which a municipally owned water department enjoys in every 
case in this state except Holyoke, if I am not mistaken, and prob- 
ably throughout the country. We hear very little about the 
value of this exemption from taxes. In one case in which I had 
occasion to make approximate figures, a short time ago, I was sur- 
prised to find that the value of exemption from taxes was very 
close to the value of fire protection. 

Tue Presipent. If this motion prevails, Mr. Sherman’s 
suggestion, and Mr. Barbour’s suggestion, and every suggestion, 
will be written out and forwarded to the committee. 

Mr. S. H. MacKenzize.t Mr. President, I agree with the 
gentleman who has just spoken. I believe that there should be 
a charge of some kind for fire protection. When the charge is 
included in the water rates, in many instances, it will place the 
burden where it does not belong, as many times the largest con- 
sumers of water have the least property to protect. Value has 
been given, and the property benefited should stand the cost in 
accordance with the benefit derived. 

The one-rate idea is certainly fine, and should be our ideal, but 
there are a great many local conditions which prevent its adoption. 
There is no doubt that many of the old-time complicated rates 


* Of Metcalf & Eddy, Consulting Engineers, Boston. 
+ Water Works Engineer and Accountant, Southington, Conn. 
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can be simplified and some form adopted which will make com- 
parison easy and the keeping of records less complicated. 

When considering the new meter rates, the service or ready-to- 
serve charge should be taken into account. The services should 
be paid for by the property owners, as they are for their exclusive 
use. The ready-to-serve charge should be the expense less proper 
deduction for fire protection which is incurred whether water 
is consumed or not; but at the present time it does not seem prac- 
tical to put the whole expense under that head, as it places a burden 
on the small user, so that it seems wiser to include part of the charge 
in the water rate and in that way divide the balance of the expense 
in accordance with the water consumed. 

Five years ago our department at Southington, Conn., adopted 
practically the system of rates recommended by your committee, 
except that the service charge is included in the rate for the first 
one thousand cubic feet of water. 

Our rates are as follows: 3-in. meter, $0.50 per quarter and in- 
crease according to size of meter; ready-to-serve charge, $1.00 
per quarter, included with charge for first 1 000 cu. ft.; first 5 000 
cu. ft. at $1.50 per thousand; next 95000 cu. ft. at $0.60 per 
thousand; all over 95 000 cu. ft. at $0.40 per thousand. 

The above has proven satisfactory, although I believe the low 
rates are lower than we can afford to furnish the water when we 
have to increase our supply. 

If we adopt the single-rate idea just recommended by our friend 
from Holyoke, and made it low enough so our factories would feel 
they could use the water, it would materially reduce our income 
and would be below what we could furnish our small consumers 
for, as we have an average of about 145 ft. of main to each service. 
Selling our surplus water to the factories at the low rates men- 
tioned is a material help to our small consumers. It does not 
seem to me that the postage-stamp theory applies to water de- 
partments. We all pay two cents each for postage stamps, 
whether we buy one or a thousand, but each stamp has a separate 
duty to perform. It does not make any difference whether it is 
on a letter mailed by me or on one of a thousand mailed by a 
factory: each letter is handled separately and delivered to a 
different person, and therefore should pay the same for the service; 
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but, in the case of water, 10 cu. ft. a day is delivered to my house, 
while a factory takes 2000 cu. ft. through a pipe of the same 
length and size as used to carry the 10 cu. ft. It certainly would 
cost much more to deliver and collect for 2000 cu. ft. to two 
hundred consumers than to one. 

I certainly appreciate the work the committee has done. The 
chaos under which meter rates have been struggling is giving place 
to light. Let us have a little more free discussion before coming 
to a final report. 

Mr. Morris Knowtes.* Mr. President, I did not at first 
think favorably of such a motion to postpone, — meaning as it 
does postponing until the autumn meeting; and yet I now find 
myself in this position, that I would like to second that motion 
and briefly state the reasons. 

It is true that any schedule or rule is capable of a number of 
different applications. The committee has very nicely worked 
out in detail one thought; it is not the only thought with regard 
to the making of rate schedules. There are several others which 
are receiving attention all over the country at the present time. 
I doubt very much if we realize here in this room how a report 
of the committee of the New England Water Works Association 
is taken as “ gospel truth ’’ even in other parts of the country 
remote from New England; and if it should appear that the com- 
mittee had not presented in its final report the suggestions, the 
recommendations, the arguments, pro and con, for the various 
methods, before finally stating the conclusion as to why one 
method was desirable, it would not and should not carry the kind 
of weight of which we are especially proud. 

Then again, when this report first came out, in September, 1914, 
discussion was requested; some written communications came in, 
but for some reasons this has not been printed — it is not before 
us for our consideration at this time. Is it not a matter for the 
membership at large to decide, whether such subject should be 
decided without all the information before us? I speak, of course, 
with entire respect for the membership of the committee. It is 
probable, however, that, if this be referred to the committee again, 
they will not become discouraged and think we are turning down 
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things they have done, but will adopt the suggestion of Mr. 
Saville and bring to us the arguments pro and con regarding the 
various kinds of schedules. 

I myself would feel very strongly that an amendment of this 
schedule perhaps might be adopted at this meeting; but it seems 
to me that even that would be undesirable, as we do not have the 
information before us that has been suggested in the discussions. 
There are other things that are being thought of over the country. 
Therefore I do join in the second to the motion of Mr. Saville; 
and hope that the matter will go over, with the intent that the 
discussions may all be brought before us, and that the committee 
may add to the final report the various considerations and argu- 
ments bearing upon the use of different schedules in different places. 

Mr. J. M. Diven.* There can be no question about private 
fire services being of value, but available only to the few; so 
why should not those who receive the benefits pay for the service? 
It does cost the water works something, something for inspection 
and something for ‘‘ readiness to serve.”” The benefits are reduced 
fire risk and business interruptions from fires and reduced in- 
surance rates. It is good business policy to encourage factories 
and to give them every reasonable concession; factories help 
the town and every inhabitant, and they are entitled to lower 
water rates; but should pay for such a special privilege as a fire 
service for their sole benefit, for not to make such a charge would 
be to discriminate against the water takers not having such 
special protection. 

Mr. Hugo McLean.t Mr. President, I am in favor of the 
continuance of this discussion to another meeting. We want to 
know the views of those present relative to the proposition. 

It seems to me that to have three rates is the opinion of this 
organization, and to go out before the country as the report of this 
organization is a step in the wrong direction. 

I have related before my experience with the three rates, and 
that I think they work an injustice to the small consumer. We 
set out, about some eight or nine years ago, to abolish the three 
rates in Holyoke; and we established one flat, uniform rate. For 


* Superintendent Water Works, Troy, N. Y. 
t+ Water Commissioner, Holyoke, Mass. 
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the men’s names that are attached to this report to go out before 
the country and to say that it is their opinion that three rates 
is the best, they are turning away from the average thought of 
equal rights to all, special privilege to none. When we assess 
the valuations of a city, we do not give the large owner a special 
rate; he is assessed just the same as the small property owner. 
Why should the large consumer of water get a special rate of five 
or six cents a thousand gallons, and the small consumer have to 
pay all the way from fifteen to twenty cents a thousand gallons? 
Wherein is that justice? Is it not discrimination? Is it not con- 
trary to the advanced thought of legislatures and government of 
to-day, — that equal rights and special privileges to none shall 
prevail? It seems to me that the minds of those present should 
be expressed on this subject, and that if we are going to recommend 
something for the consideration of our members throughout the 
country it ought to be more nearly along lines of équality. 

I do not know whether or not this is a unanimous opinion of 
the gentlemen who have studied this report, or whether there is a 
division amongst them as to the wisdom of it. But personally I 
have felt that I would be doing an injustice to myself and to my 
colleagues in our desire to perfect a rate, if I did not voice my senti- 
ments. In Holyoke we have successfully adopted a one flat 
rate to all, regardless of whether they use a thousand or a million 
gallons, and it is working splendidly. Now, wouldn’t it be better 
to take a step in that direction, have only two rates, rather than 
to be going away from it and to have three? Eventually a cry 
and a demand will be made that the small user is entitled to water 
at the same price as the big user, because water departments are 
established primarily for the benefit of the small users. 

I do not want to be classed as radical, but, nevertheless, I feel 
very strongly on this matter, after going through it as we did in 
Holyoke. When we had the three rates it was a vexing problem 
all the time; there was a continual demand for the change of the 
rates, and our Water Board worked on it for four years, till we 
abolished the three rates and took two, and then we finally abol- 
ished the two and took one. It seems to me that if we recommend 
this report to the country we are taking a step in the wrong 
direction. 
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In regard to the matter of charging the fire department for 
water, we have a flat rate, I think, of eight dollars a hydrant. 
We charge every department for all the water they use, and we 
pay a tax like every other corporation. 

If we are going to recommend something, it seems to me that 
we ought to try to get the best. The United States Government 
does not have three rates; if you buy postage stamps, whether 
you buy one or two or a thousand, it is the same price. Why the 
fallacy of having special privileges and special water rates? We 
are advanced beyond that. It seems to me that a step in the 
other direction is the step that we men who meet each other and 
study those problems should advance. 

Mr. CoGGEsHALL. Well, isn’t it a fact that this report allows 
any city to establish a flat rate? 

Mr. McLean. Yes. But the principal recommendation is 
that of the three rates. 

Mr. McKenziz. Mr. President, I would like to ask the gentle- 
man from Holyoke if they have a minimum rate, or any way in 
which they can take care of the small consumer. Do you have a 
minimum charge of any kind in Holyoke, or is it a flat rate for the 
actual water consumed without regard to the quantity? 

Mr. McLean. Yes, we do. 

Mr. CuHartes W. SHERMAN. It seems to me that there is a. 
great deal in what Mr. McLean has said. If I correctly under- 
stood the opinions of the committee at the time the original report 
was presented, they felt that there is a good deal to be said for 
the single rate. In my own town that is the practice; we have 
but one rate for water. 

I believe with Mr. McLean that the fewer the classes into which 
the rates can be divided, the better off we are, as a rule. There 
may be, and doubtless are, places where for reasons of policy, or 
for other reasons with which local conditions may have more or less 
to do, it is not wise at present to come to a single rate, and possibly 
not to two rates. 

If the committee’s report should be adopted, it would be a step 
in advance, in reducing the number of classes — which may be as 
many as eight or ten in some cases now — to three, which of course 
would be a material gain; and any communities or water com- 
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panies which found it possible to make the number of classes two, 
or even one, would be so much the better off. 

Mr. Patrick GEAR.* Mr. President, in answer to the gentle- 
man who asked if we had the minimum rate in Holyoke, I will say 
that we do have for tenement blocks. If you are fortunate enough 
to own a block, with four or more tenements, we will gladly put 
you in a meter for the sum of five dollars. We allow for said 
amount eighty-two thousand gallons of water a year per family. 
The only minimum rate we have is for tenement blocks. The 
manufacturers and others pay for the quantity of water used. 

In some of the mills where pumps are in use, we have set meters, 
and the quantity of water used by them does not pay our depart- 
ment one dollar; they want a meter in case their pump should 
give out so that they may be able to get city water. The meter 
is put in and we get the rental charge on same. I am in favor of 
that part of the report which says for that kind of a service we 
should receive some return besides the rental charge on meter. 

Yesterday up in Holyoke there came to my notice a case in 
which a man had a 3-in. meter set in his building and very little 
water being used; the rental for this meter was $16.00 per year 
and the quantity of water passing through this meter for last year, 
the year before, amounted to about $12.00. This man kicked on 
the rental charge and asked for a smaller meter. The tenant on 
the top floar of this building where the meter was set used an 
elevator, run by water, to carry up his goods. After the smaller 
meter was put in, the tenant lost so much time by the slowness 
of the elevator in carrying up his goods, he was obliged tomove out 
and by so doing the consumer gained $2.00 and lost a good tenant. 

Our people in Holyoke think that we have the finest meter and 
water system in the world, and anybody that does not agree with 
us has not the right idea. 

Everybody knows that it is the small workingman who is paying 
for the water, and he is the one that is supporting it. The big 
fellow will use driven wells if possible. At one time we sold water 
for three cents per one thousand gallons, and we are now selling 
if for five cents, and yet they are putting in wells where possible. 
We sell water as cheap as you will find anywhere, and yet the 
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manufacturers are not coming to our city as in former years. 
They will tell you that the large consumer is the most desirable 
tenant, but I say that the smaller one is just as desirable, because 
we have more of them and therefore all should be treated alike 
and given a flat rate. 
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PROCEEDINGS. 


EXECUTIVE COMMITTEE. 


Meeting of the Executive Committee of the New England 
Water Works Association at headquarters, Tremont Temple, 
Tuesday, August 8, 1916, at 10.30 a.m. 

Present: President William F. Sullivan, and members Caleb 
M. Saville, Samuel E. Killam, D. A. Heffernan, Edward C. Sher- 
man, Lewis M. Bancroft, Willard Kent, Albert S. Glover, and 
William S. Johnson, the two latter being present by invitation. 

It was voted, on motion of Mr. Bancroft, seconded by Mr. 
Saville, that additional room at headquarters be secured for our 
Association at an expense not to exceed $150 (one hundred and 
fifty dollars) per annum. 

It was voted that the President be authorized to appoint a 
committee to act with a similar committee of the Boston Society 
of Civil Engineers to consider the matter of a division of the addi- 
tional office room space; as this committee, President Sullivan 
appointed Edward C. Sherman, chairman; Samuel E. Killam, 
Albert S. Glover, D. A. Heffernan, and Willard Kent. 

It was voted that the expense of the chairman of the Com- 
mittee on Service Pipe Investigation recently incurred in travel- 
ing be reimbursed him by the Association. 

The Secretary read a letter from Mr. F. H. Newell, chairman 
of a special committee of the American Society of Civil Engineers 
appointed to consider the expediency of establishing ‘‘ A National 
Water Law,” and asking the consideration of our Association to 
the matter and the appointment by us of a similar committee to 
codperate with said committee of the American Society of Civil 
Engineers. After due consideration of the matter, it was voted: 
That a committee of three members be appointed from our 
Association on this matter; and the President named as said 
committee Messrs. Caleb M. Saville, Alfred D. Flinn, and Carle- 
ton E. Davis. 

Adjourned. 


Kent, Secretary. 
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14 Beacon Street Harris Trust Building S. F. FERGUSON 
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100 Williams Street, New York 
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Water Meters 


FOR ALL WATER WORKS SERVICE 


All Sizes, 5-8 to 6O inches 


CROWN 
EMPIRE 
NASH 
GEM 
PREMIER 


With the only reliable straight- 
reading register in the market 


National Meter Company 


84-86 CHAMBERS STREET 
NEW YORK CITY 


BOSTON CHICAGO PITTSBURG LOS ANGELES 
159 Franklin St. 1223 Wabash Ave. 4 Smithfield St. 411So. Main St. 
CINCINNATI SAN FRANCISCO 
10 West Third St. 681 Market St. 
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GAS ENGINE and 
TRIPLEX PUMP 


FOR 
Town and Village Water 
Works ¥ ¥ ¥ and Pump 


ing Service Generally 


CAN BE ADAPTED FOR 
EITHER GAS OR GASOLENE 


National Meter Company 
84-86 CHAMBERS STREET, NEW YORK 


BOSTON: 159 Franklin Street CHICAGO: 1223 Wabash Ave. 
PITTSBURG: 4 Smithfield Street SAN FRANCISCO: 681 Market Street 
CINCINNATI: 10 West Third Street LOS ANGELES: 411 South Main Street 
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APPROVAL 


HERSEY DETECTOR METER 


The Hersey Detector Meter has 
been accepted for eleven years in 3; 
4; 6,8. 10’and l2’ sizes without. any 
restrictions or conditions of any 
kind by every Insurance Company 
stock and Mutual, doing business 
in the United States, and by the 
Water Departments and Water 
Companies in more than Soo Cities 
and Towns for use on over 3.000 
Fire Services protecting nearly 
$2.000,000,000. worth of Insured Property. 


HERSEY MANUFACTURING COMPANY 


BOSTON COLUMBUS,O. SAN FRANCISCO 
NEWYORK PHILADELPHIA LOS ANGELES 
CHICAGO ATLANTA PORTLAND, ORE. 
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ACCURAGY, LONG LIFE, 
Avoidance of Repairs 


Are the Requisites of the Perfect Water Meter and 
are the Principal Features of the 


“LAMBERT.” 


Our unbreakable disk-piston, reinforced with an internal steel 
plate, can be found only in the LAMBERT METER. 

The growing popularity of the water-meter system is attributed 
by many to the inherent excellence of the ‘* LAMBERT” meter. 
Where *“* LAMBERT” meters are selected, success is assured. 


THOMSON METER CO. 
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Assembling Simplicity of Trident Construction 


The above cut showsa Trident-Disk Meter dismantled and the extreme ease with which it can be 
assembled, by first putting in the gear train, then the disk-chamber, the frost bottom next, then the 
register and register box and the meter is complete. The Trident combination wrench is the only 
tool necessary to use. 


NEPTUNE METER COMPANY 


90 WEST STREET NEW YORK 


CHICAGO, BOSTON, SANFRANCISCO, 
ATLANTA, LOSANGELES, PORTLAND, SEATTLE 
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‘*EUREKA WATER METER 
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WORTHINGION METERS 


The Worthington Duplex Piston 
Meter is particularly adapted to large 
and heavy water works services. 


The Worthington Disc Meter 

combines minimum weight with re- 

liability on constant service and 
accuracy of registration. 


The Worthington Turki ine Me eter 
is designed primarily to handle large volumes of 
water with minimum loss of pressure. 


Full descriptions of the different types of Worthington Meters, with tables of 
sizes and capacities, are given in Bulletin W184-54. 


WORKS: HARRISON, iN. ew York Otfice: Broadway 


Boston Office: 465 John Hancock Building a 
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NIAGARA 


largements. 


ADVANTAGES OF METERS 
The business-like administration of a 


water works requires measurement of 
the water sold, so charges for it may be 
justly made to each consumer according 
to the amount used. This prevents reck- 
less waste of water, conserves limited 
water supplies, maintains the pressure, 
secures the proper revenue, and saves 
the cost of premature water-works en- 


Write for complete bulletin on this subject. 


BUFFALO METER CO. 


2917 MAIN §$T._ est.1892 


_BUFFALO,N.Y. 
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UNION ROTARY, COLUMBIA, DISC. 
and NILO (velocity) WATER METERS 


Water Pressure Regulators 
Waste Stops and Corporations 


UNION WATER METER COMPANY 
WORCESTER, MASSACHUSETTS 


STOP THE UNDERGROUND WASTE OF WATER! 


It is now known that UNDERGROUND leakage may be en 
PITOMETER is the most efficient Waste Meter known. Adop 


ormous. The 
ted by New York 


City, Washington, D. C., Chicago, St. Louis, Indianapolis, Pittsburgh, Memphis, etc. 


PRISM 

PHOTO RECORDERS 
MANUAL RECORDERS 
PUMP SLIP_INDICATORS 
STREET CONNECTIONS 


The City of Washington 
D. C., has found and 
stopped underground 
leakage amounting to 
over 30,000,000 gallons 
daily with our Pitom- 
eter. A saving worth 
$5,000,000 to the city. 


THE PITOMETER COMPANY, 


The Pitometer is port- 
able and will accurately 
indicate or record the 
flow of water in a pipe of 
any size, under any 
pressure, without cut- 
ting the main. Only a 
one-inch tap is needed. 


We make water waste 
surveys for cities, or we 
sell or rent our instru- 
ments and help you to 
organize a Pitometer 
department of your own. 


Write for 
Information 


25 Elm Street, New York 
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SCIENTIFIC CONSTRUCTION 


GLOBE SPECIALS 


1. Renders the castings com- 
paratively light and compact. 


2. Effects maximum resistance 
to bursting strains. 


3- Makes possible the combi- 
nation of a number of different 
bratiches in a single casting. 


4. Avoids serious obstructions 
to the flow. 


5. Reduces the cost of odd castings to a minimum. 


Send for Catalogue KW 


VENTURI METERS 


Reduce operating expense in water works to a 
minimum 


Send for Bulletin No. 84-W 


BUILDERS IRON FOUNDRY 


PROVIDENCE RHODE ISLAND 
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H. W. CLARK CO. 
122 South Seventeenth St., Mattoon, Illinois, U.S.A. 


BRANCH OFFICES 
SAN FRANCISCO 


MANUFACTURERS 

The Clark Meter Box — Meter 
Testers, Service and Valve 
Boxes, Valve Housings, and 
“most everything for the 
Water Department, 


« Send for catalogues, prices, etc. 


NEW YORK CHICAGO 


Member of the American and New England Water 
orks Associations 
12 years inspecting materials for the Dept’sof Wa- 
ter, G. & E. and Bridges of New York City 


JAMES F. HAYDEN 
INSPECTION AND TESTS OF MATERIALS 
1601 45th Street, Brooklyn, N. Y. City 
SPECIALTY: 

Inspecting materials for high and low pressure water 
systems, gas conveyors, structural steel, and 
cast iron for buildings and bridges, 
railroad supplies 


Standpipes 
Water Tanks 
Gas Holders 
andall other metal surfaces 
need the protection of 


DIXON’S 
Silica-Graphite 
PAINT 


BOOKLET NO. 87-8 
JOSEPH DIXON CRUCIBLE 
CO. Jersey City, N. J. 


C. D. Kirkpatrick 
Established 1878 


B. F. SMITH & CO. 
Incorporated 
Artesian and Driven Wells, Foundation Borings 


Engineers and Contractors for Muni- 
cipal and Private Water Works 


. First National Bank Building 
60 Federal Street Boston, Mass. 


S. P. Gates 


WM. F. WOODBURN 


*“STANDARD”’ CAST-IRON PIPE 
SPECIAL CASTINGS 
Estimates Free 


Business Hours, 5951 Fort Hill 
TELEPHONE {Nights ‘and Holidays, 957-W, Malden 


201 Devonshire Street, Boston, Mass. 
Works — Bristol, Penn. 


“CELLARWALL” SERVICES 


3% FEET LONG 
SOMETHING NEW LAST LIFETIME 


MacBee Cement-Lined Pipe Co. 


Boston, Mass. 


ENOUGH 


your mains. Consult us. 


If not, it is probably because of lack of carrying capacity of 
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WATER? 


upon q t 


50 Church Street 


NATIONAL WATER MAIN CLEANING CO. 


New York City 
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Payne’s “NEW ECLIPSE” 
Tapping Machines 


Do the best work, because they have 


Few Working Parts 
Compact 

Simple in Construction 
Light in Weight 


We can prove these facts by sending a 
machine to you on thirty days’ trial. 


Long Main-End Corporation Cocks can be used 


Makers of 


High-Grade Water 
Works Brass Goods 


to suit every requirement 


HOG 


Experience of hundreds of water companies has proven that 
orginal “ HAYS-ERIE” SERVICE BOXES give the 
best satisfaction 


Ask for Samples and Prices 


Hays Manufacturing Co. _ Erie, Penna. 
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MUELLER 
WATER 
TAPPING 
MACHINES 


Mueller No. 2 Machine 


Has your Company 
a MUELLER 
machine ? 

If not— why? 

There isn’t a better investment 
in the Water Works line. 


One machine will last from 20 
to 30 years; and with a very low 
cost of maintenance. 


MUELLER machines are simple, 
efficient and convenient. 


Every machine is Unconditionally 
Guaranteed. 


Write us to-day for our booklet on tapping 


machines, and our liberal exchange proposition 
on your old machine, if you have one. Over 
90% of the tapping machines in use in the 
United States are MUELLER machines. 


H. MUELLER MFC. CO. 
DECATUR, ILL. 


NEW YORK CITY 
CHICAGO 


SAN FRANCISCO 
SARNIA, ONT. 
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We make Pressure Regulating Valves 
| WATER ER | for all purposes, steam or water. 


Our Feed-Water Filter will keep oil 
RS out of your boiler. 


We can interest you if you use a condenser. 


ENGINES Engines for Pumping Organs 
THE Ross VALVE MFG. Co. 


or parlor or, 


Ask il 
TROY, N. Y. vost organ oe 


NORWOOD ENCINEERING CO. 
FLORENCE, MASS. 


“IMPROVED” WALKER FIRE HYDRANTS 


aso tHe OLD RELIABLE LICENSED MANUFACTURERS OF 


“Holyoke” Gate Hydrant The Vivian Rate Controller 


WRITE FOR CIRCULARS 


We Want 1000 Members 


Help Us Get Them 
Use Application on Last Page of Advertisements 


and... STEAM GAGES 


Superior in Quality of material and workman- 
ship, and with greatest efficiency and durability, 
they challenge comparison with any others on 
the market. Send atrial order subject to ap- 
proval ONLY IF SATISFACTORY, and thereby prove the claims made for 
them. HIGH GRADE GOODS OUR EXCLUSIVE SPECIALTY. 


Stsiionary Boers. The ASHTON VALVE CO., 274 Franklin Street, BOSTON, MASS. 


S. D. Me J. 


No. 74. Recording and 
ndicating e. 
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FILTERS an 
4 MANUFACTURERS OF : 
: 
They set the Pace 
ASHTON POP VALVES | 


ADVERTISEMENTS. 


R. D. WOOD @ CO. 


400 CHESTNUT STREET, PHILADELPHIA, PA. 


Engineers, Iron Founders and Machinists 


“pumpine ENcines Cast Iron Pipe 


CUTTING-IN TEES 


Oid Way 


Connections economically and eas- 
ily made with one fitting. Saves 
sle-ve, cuts, lead and unnecessary 
work and material. 


Reduced Specials” 
Cost of fittings reduced from 25% 
bells. 


Mathews 
Fire Hydrants 


A half century of use has established tizir 
being the most economical, durable and simple aa 


Number in use exceeds total of all other 
makes combined. 


Gate Valves 


R. D, WOOD & CO. STANDARD 


DOUBLE DISK 
ANTI-FRICTION 


Our Way 
f ia 

Convenient to handle. Sold by x | 
| a 
P 
| j 3) 
CWS 


ADVERTISEMENTS. 


LUDLOW VALVE MFG. CO. 


MANUFACTURERS OF 


VALVES and FIRE HYDRANTS 


This hydrant is anti- freezing, because 
when the drainage is good no water is left 
in it to freeze. 


The drip is directly in the bottom of the 
hydrant and drains perfectly. It is protected 
by its valve, which never leaves its socket 
and cannot be clogged. 


DOUBLE AND FIRE 


SINGLE GATE 
VALVES, HYDRANTS. 


ALSO CHECK 


YARD, WASH, 
AND FLUSH 


HYDRANTS. 


SEND FOR CIRCULARS. 
OFFICE AND WORKS: FOOT OF ADAMS STREET, TROY, N. Y. 


BRANCH OFFICES: 


NEW YORK PHILADELPHIA BOSTON PITTSBURGH CHICAGO KANSAS CITY 
62 GOLD ST. HARRISON BLOG. OLIVER BLDG. IST NAT. BANK BLOG. THE ROOKERY VICTOR BLDG, 


INDEX OF ADVERTISERS (Continued), 


Union Water Meter 
U. 8. Cast Iron Pipe or Foundry Co. 


Warren Foundry and Machine Co. 
Wood, R. D. & Co 
Woodburn, Wm. F., 


CLASSIFIED DIRECTORY OF ADVERTISEMENTS. 


ARTESIAN AND DRIVEN WELLS. 
B. F. Smith & Co. 


BRASS GOODS. 
Hays M’f’g Co.. . 
H. Mueller Mfg. 
The A. P. Smith M’f’g Co... . . 
Union Water Meter Co. .... 
CAST IRON PIPE AND SPECIALS. 
Builders Iron Foundry 
John Fox & Co.... 
U. 8. Cast Iron Pipe and Foundry Co.: 
Found: Machine Co... . 
CEMENT-LINED PIPE. 
MacBee Cement-Lined Pipe Co. . . 


(Indez continued on page 


xvii 
T 
AL E Re 
VALVES, 
— & 
PAGE. 
f 


XVili ADVERTISEMENTS. 


THE CHAPMAN 
VALVE MANUFACTURING 
COMPANY 


Manufacturers of : 


Gate Valves Drip Valves 
Gate Fire Hydrants 
‘Corporation Cocks Curb Cocks 
Anderson Couplings 
Lead Pipe Connections 


WRITE FOR OUR WATER-WORKS CATALOG 


Main Office and Works 
Indian Orchard, Mass. 


BRANCH HOUSES 


BOSTON, MASS. NEW YORK CITY PHILADELPHIA CHICAGO 
141 High St. 180 Lafayette St. 1011 Filbert St. 116 N. Jefferson St. 


Trade 
oa 
Mark 
| 
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The “COREY” 
FIRE. HYDRANT 


MODERN 
successruL SUPERIOR 


DURABLE 


RENSSELAER VALVES | 


ALL SIZES ALL_ PRESSURES 
WATER, STEAM, GAS, OIL, ETC, 


ELECTRICALLY OPERATED VALVES ie 
Check Valves Air Valves #iupcieatyas 
Indicator Posts Valve Boxes I= 


CATALOGUE UPON APPLICATION 


RENSSELAER VALVE GO., Troy, N. Y. 


NEW YORK, 180 Broadway PITTSBURG, 1102 House Bldg. 
CHICAGO, 1108-9 Monadnock Block SEATTLE, 512 Colman Bldg. 


or 


Warren F oundry and Machine Co. 


SALES OFFICE 


11 BROADWAY, NEW YORK 


CAST IRON PIPE 


Bell and Spigot Flanged Pipe 
Special Castings 
Flexible Joint Pipe Cylinders 


Water Gas Sewers Culverts 


Works, Phillipsburg, N. J. 


LARGE STOCK ENABLES US TO MAKE QUICK SHIPMENTS 


asa 
| 
>, | 
| 
het 
: 


RUBBER 


Section of Parallel! Seat-Valve. 


Hydrant with 
Independent Nozzle Cut-off. 


Vertical Foot-Valve. 


Horizontal CheckYalve. 


Hydrant with Water Crane with 
Water Crane Attachment. ingicator Post, Automatic Drip Vale. 


All Goods made by the EDDY VALVE COMPANY are 
manufactured exclusively at WATERFORD.NLY..U.S.A. 


| 
| | 
div: 1A 
pose 
| 
: | 
| 
F 
jz. -y 
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a 
; 
Vatve Open-Drip CLosep. Vatve GLosep - Drip Open. 
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GRAVITY ano PRESSURE 


FILTERS 


i HYPOCHLORITE STERILIZING APPARATUS 


Over 350 Municipal Plants in Successful 
Operation 


Total Daily Capacity 900,000,000 Gallons ~ 


THE NEW YORK CONTINENTAL JEWELL FILTRATION Co. 


15 BROAD STREET NEW YORK 
111 W. MONROE STREET CHICAGO 
313 E. TENTH STREET KANSAS CITY 
619 NEW BIRKS BLDG. MONTREAL 


EMAUS PIPE FOUNDRY, 
DONALDSON IRON CO., 


CAST 


IRON 
PIPE 


«eAND .. 


Special Castings for Water and Gas. 
Also Flange Pipe, Street Castings, 
Manhole Heads and Covers, etc. 


EMAUS, 


{GEREN LEHIGH COUNTY, PA. 
Secretary and Treasurer. ‘ 


3 
MANUFACTURERS 
| 
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CAST TRON Fite 


ALL REGULAR SIZES, 3 INCHES TO 84 INCHES 


FoR WATER, GAS, SEWERS, DRAINS, etc. 


SEND FOR STANDARD SPECIFICATIONS 


RAILROAD AND TURNPIKE CULVERTS 


FLANGE PIPE AND FLANGE FITTINGS 


HEAVY CASTINGS 


AND THOSE MADE FROM ORIGINAL DESIGNS 


United States Cast Iron Pipe and Foundry Company 


SALES OFFICES 


71 Broadway, New York City. 

1421 Chestnut Street, Philadelphia, Pa. 
Henry W. Oliver Building, Pittsburgh, Pa. 
122 South Michigan Boulevard, Chicago, Ill. 
520 Security Building, St. Louis, Mo. 
American Trust Building, Birmingham, Ala. 
799 Monadnock Building, San Francisco, Cal. 
Northwestern Bank Building, Portland, Ore. 
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THE A. P. SMITH MANUFACTURING CO, 


EAST ORANGE, N. J. 
Manufacturers of 
Tapping [lachines, Fire Hydrants, Water Gates, 
Economic Lead Furnaces, 
Corporation and Curb Cocks, Brass and Aluminum Castings. 
Also General Supplies for Water and Gas Works. 


Write for Catalogue. 


NICHOLAS ENGEL 
JOHN FOX @ CO. 
CAST IRON 
WATER @ GAS PIPES 
FLANGE PIPE 


Special Castings, Fire Hydrants, Valves 
General Foundry and Machine Work 


253 BROADWAY NEW YORK CITY 
Postal Telegraph Building 


HIGHEST AWARD, GOLD MEDAL, 


ST. LOUIS EXPOSITION, 1904 


Over 100 Water Departments 


LEAD-LINED IRON and TIN-LINED PIPES 
for their service connections 


MANUFACTURED BY 


Lead Lined Iron Pipe Company 


Wakefield Mass. 
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Chadwick-Boston Lead Co. 


162 Congress St., Boston 


Agents for 


The Celebrated ‘“‘ULCO”’ 


LEAD WOOL 


(Every Atom Pure Lead) 


For calking pipe joints under the most 
difficult conditions. 


For overhead joints, or in wet places 
where the use of molten lead is not only 
impracticable, but dangerous — LEAD 
WOOL may be employed to advantage. 
It makes perfectly tight joints to withstand 
the highest pressures, yet sufficiently elastic 
to admit of considerable sagging or settling 
of the pipe without causing the joint to 
leak. The difference in this respect, as 
compared with the poured joint, is notable. 


NO FIRE — NO DANGER —NO TROUBLE. 


Highest quality Lead Lined Iron 
Pipe and Fittings 
Also Pure Block-Tin Lined Iron Pipe and Fittings 


Lead Pipe, Tin Lined Lead Pipe, Pure BlocK-Tin 
Pipe, Solder Pig Lead, White Lead and Red Lead 


as 
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ADVERTISEMENTS. 


Valve Co. 


BOSTON, MASS. 


Manufacturers of Sluice Gates 
Gate Valves 
Check Valves 
Flap Valves 
Foot Valves 
Fire Hydrants, etc. 


SPECIAL ATTENTION PAID TO WATER-WORKS 
SUPPLIES FOR CITIES AND TOWNS 


Send for Cuts and Prices of our 
Type ‘“B”’ Compression Hydrant and 
Type ‘“F” Gate Valves 


Hydraulically and Electrically operated valves and sluice gates 


CLASSIFIED DIRECTORY OF ADVERTISEMENTS (Continued), 


CLEANING WATER MAIN PAGE, 


FILTERS font WATER SOFTENING PLANTS. 
New York Continental Jewell Filtration Co... . eee ee ee xxi 


GAS ENGIN 
GATES, VALVES, AND HYDRANTS. 
Ashton Valve Co... xv 
Norwood Engineering Co... . xv 
INSPECTION OF MATERIALS. 
Wm. BR. Conard. i 


LEAD AND IPE 


(Index continued on page xxix.) 
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Twelve Reasons Why 
YOU SHOULD USE 


Registered U. S. Patent Office 


FOR | 
Jointing Water Mains 


DURABILITY. Leadite joints increase in strength with age. 

NO CAULKING. Leadite joints require no caulking, because 
the Leadite adheres to the pipe, makirig a water-tight bond. 

COMPARATIVE QUANTITIES. One ton of Leadite is 
equivalent to four tons of lead. 

LABOR SAVING. Saves caulking charges and digging of 
large bell-holes, and reduces the cost of trench pumping to 
the minimum. 

COST. Its use saves 50 to 65 per cent. over lead, owing to the 
saving effected in material and labor. 

TOOLS. As no caulking is required, fewer tools are needed. 

TRANSPORTATION. Considerable freight charges are saved 
because Leadite is lighter than lead. 

HAULING. Saves hauling expense on the work because you 
move only one fourth the weight of jointing material. 

FUEL. Saves fuel because you melt only one ton of material 
instead of four, and not as much heat is required either. 

DELIVERY. We can make prompt shipments. 

DAMAGE SUITS. Claims for damages caused by joints blow- 
ing out are prevented because Leadite joints will not blow 
out under any pressure. 

USERS. Progressive water works all over the country use 
Leadite. 


WRITE FOR BOOKLET 


THE LEADITE COMPANY, Inc. 


LAND TITLE BUILDING PHILADELPHIA 
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84-inch Intake made for Public Service Corporation of New Jersey 


MERIWETHER SYSTEM = REINFORCED 
CONCRETE PIPE 


Used by Used by 

Large Manufacturing Com- States, Counties, Towns, 
panies and others, for In- Cities, for Sanitary and Storm 

takes, Outlets, Culverts, Air Sewers, Water Lines, Culverts, 

Flumes, Cable Conduits, Un- Drains, Wells. 

derground Passages. 


JUST THE PIPE YOU HAVE BEEN LOOKING FOR 


LOW COST HIGH EFFICIENCY 
Made in your own city 


Keep your money at home 


LOCK JOINT PIPE COMPANY 
165 Broadway | New York City 


THE CANADIAN LOCK JOINT PIPE CO., Limited 
Regina, Sask., Can. 
PACIFIC LOCK JOINT PIPE CoO. 
Tacoma, Seattle, Wash. 
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ADVERTISEMENTS, 


The 
Design and Construction 
of 
Water-Works Systems 
and Novel Features in their 


Management are given 
careful attention by 


THE 
Engineering Record 


It also gives prominence to the 
following departments of a 
Water-Works System: 


DAMS PIPE SYSTEMS 
AQUEDUCTS WATER TOWERS 
PUMPING STATIONS FILTERS 


SAMPLE COPIES FREE 
Subscription Price, $3.00 a Year 


ENGINEERING RECORD) 


239 WEST 39TH STREET NEW YORK 
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CLASSIFIED DIRECTORY OF ADVERTISEMENTS (Concluded). 


LEADITE. 
The Leadite Co..... 


METERS. 

Buffalo MeterCo. ... 
Builders Iron Foundry 
Hersey M’f’gCo..... 
National Meter Co... . 
Neptune Meter Co... . 
Pitometer Co... . 
Pittsburg Meter Co... . 
Thomson Meter Co... . 
Union Water Meter Co. . 
Henry R. Worthington . 


METER BOXES. 
Clark, H.W.Co. eee 
Hersey M’f’g Co... 


ol GREASE, ETC. 
Jos. Dixon Crucible Co. .....- 


PIPE JOINTS. 
The Leadite Co... 


PRESSURE REGULATORS. 
H. Mueller Mfg.Co........-. 
Ross Valve M’f’g Co... 
Union Water MeterCo....... 


PUMPS AND PUMPING ENGINES.’ 
Builders Iron 
National Meter 
RB. D. Wood &Co. 


REINFORCED CONCRETE PIPE. 
Lock Joint Pipe Co 


TAPPING MACHINES. 
Hays xiii 
H. Mueller Mfg. Co. ..... xiv 
The A. P. Smith M’f’g Co.. xxili 


TOOLS AND SUPPLIES. 
H. Mueller Mfg. Co. .... e xiv 
The A. P. Smith M’f’g Co. xxili 


NOTICE. 


The copies of the September, 1914, Journal have been entirely 
disposed of. Members who are willing to dispose of their copies 
will kindly mail them to the Secretary who will pay 75 cents a 
copy for a'limited number. The following Journals are also wanted 
to make up sets: June, September and December, 1887 ; September, 
1888; June, 1893; March and September, 1899; and September, 
1905. 


New Members! 


Order your certificate of membership and the 
Association button Now. 
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New England Water Works Association 
STANDARD SPECIFICATIONS 


FOR 


Cast Iron Pipe 


AND 


Special Castings 


Price 10 Cents 


Address, WILLARD KENT, Secretary 
715 Tremont Temple 
BOSTON, MASS. 


WILLARD KENT, Sec’y, 


715 Tremont Temple, 
Boston, Mass. 


Dear Sir: 
Enclosed please find 1.50 in payment of charge for Certificate 


of Membership in the N. E. W. W. Association ($1.50), and Mem- 
bership Button ($ .75), which please mail me and oblige 


Yours truly, 
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New England 
Water Works 


Association, 


ORGANIZED JUNE 12, 1882. 


APPLICATION FOR MEMBERSHIP. 


I, the undersigned, residing at 


being desirous of admission 


into the New England Water Works Association, hereby make 


application for 
; (resident, non-resident or associate) 


membership. 


Iam ears of age, and I 


have been engaged in the following named work: 


I will conform to the requirements of membership if elected. . 


Signed, 


Address, 


Dated, 191 


Resident members are those residing in New England; all others are non-resident 
Entrance fee is $5.00 for resident and $3.00 for non-resident members. 
Annual dues are $3.00 for both resident and non-resident members. 


Members N. E. W. W. Association. 
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One-half page, one year, four insertions 


Or, RICHARD K. HALE, 


sa quarterly publication, containing the papers read at the meetings, to- 
_ gether: with verbatim reports of the discussions. Many of the contribu- 
tions are from’ writers of the highest standing in their profession. It 


ee "affords 4 convenient medium for the interchange of information and experi- . 


©  @mee between the members, who are so widely separated as to find frequent 


meetings an impossibility.’ ‘Ite suecess has more than met the expectation 
. © f its projectors; there is'a large and increasing demand for its issues, and 
¢ 4) every addition to its subseription list isa material aid in extending its field 


of usefulness. ALL MEMBERS OF THE ASSOCIATION RECEIVE THE JOURNAL 


PART RETURN FOR THEIR ANNUAL DUES; to all 


2 


HE attention of parties dealing in Sida used by Water Tiedagtininte is 


called to the JoveNnaL or THE New ENGLanp Water WoRKS Asso- 


as an advertising medium. 
Its. subscribers include the principal Woxkxs ENGINEERS and 
ConTRacTORS United States. The paid circulation is ovER 9OO 


Being: Wed With original matter of the greatest interest to Water 
"Works Officials, it is PRESERVED and constantly REFERRED TO BY 
THEM, and advertisers are thus more certain to REACH BUYERS than 
_ by any other means... 

~The JourwAt is not published as a means of revenue, advertisements 


LE ADVERTISING ‘RATES. 
“One page, ote year, four insertions 


One-fourth page, one year, four insertions . 


Sige of page, x 43 net. 


For farther information, address, 


Agent, 


TAUNTON, 
MASS 


Street, Reston, Mase. 


The Journal of the Nex sociati 
‘Journa ew England Water Works Association 
— 
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Sixty Dollars. ; 
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